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EXECUTIVE SUMMARY

Water quality degradation caused by nutrient over-enrichment has played a key role in the
decline of the living resources of the Chesapeake Bay and its tributaries. To address this problem
the Chesapeake Executive Council signed the 1987 Chesapeake Bay Agreement which included a
commitment to reduce the loads of phosphorus and nitrogen entering the Bay by 40% by the year
2000. The Council, by signing an amendment to that Agreement in 1992, also agreed to develop and
implement tributary-specific strategies for each of the Bay's tributaries. These strategies are
designed to meet the main-stem nutrient reduction goals, achieve the water quality requirements
necessary to restore living resources in both the main stem of the Bay and its tributaries, incorporate
public participation in the strategy process, and advance both cost-effectiveness and equity. This
Shenandoah and Potomac River Basins Tributary Nutrient Reduction Strategy (Strategy) was
developed in response to those commitments.

Development of the Strategy has been a major initiative of the Commonwealth's natural
resource agencies for a number of years. A discussion paper on reducing nutrients from nonpoint
sources (runoff from agricultural and urban lands) and point sources (discharges from municipal and
industrial wastewater treatment plants) was produced in 1993, and an actions and options document
was produced in 1994. Both of these documents were discussed at public meetings and received
extensive comment. In August 1995, a draft Potomac Strategy was published in response to the
public input received and promoted a strategy approach centered on local initiatives.

In order to strengthen the partnership with localities and their citizens in this process, early
in 1996 the Secretary of Natural Resources invited the chief elected local government officials
throughout the Potomac basin to be personally involved in an assessment process which was
conducted in four regions of Virginia's Potomac basin. It was stressed to local officials that
participating in the process implied no commitment to implement or fund a nutrient reduction
strategy. The purposes of the assessment were to confirm progress to date, quantify local nutrient
reduction programs, and ask local officials and stakeholders to identify additional actions appropriate
for each region so the basin goal of a 40% reduction could be achieved.

As this assessment process was being initiated, action taken by the General Assembly during
the 1996 session led to the incorporation of the Commonwealth's tributary strategies program into
state law. Chapter 5.1 of Title 2.1 requires development of the Commonwealth's Tributary Strategies
by specific dates (the Potomac Strategy is due by January 1, 1997). It also requires that a number
of issues be addressed in each tributary plan.

The assessment process has produced important information on practical, cost-effective
approaches to nutrient reduction that forms the core of this Shenandoah and Potomac River Basins
Strategy. The regional assessments describe what actions could be done to achieve significant
reductions in nutrients at the local level along with recommendations for how they could be
accomplished.



The following table presents the percent changes in nutrient loads in comparison with the
1985 base load corditions to show how far we have come in nutrient reduction, our projections for
the year 2000 under current and planned programs, the expected level of nutrient reductions achieved
under the regional assessment recommendations, and what can be achieved under full
implementation of this Strategy.

Total Nutrient Loads for Virginia's Shenandoah-Potomac River Basin
Percent Change in Comparison with 1985 Base Load

NITROGEN PHOSPHORUS

Progress Through 1994 -9% 27%
Projections for the Year 2000 -9% -28%
(based on current & planned programs)

Reductions from Implementation of Regional -36% -36%
Assessments

Recommended Basin Strategy -40% -40%

Between 1885 and 1994, a significant amount of progress was achieved in reducing
phosphorus. For nitrogen, a slight increase in the point source load offset the gains that were
achieved through nonpoint source programs. However, holding the point source nitrogen load to a
slight increase was an accomplishment since the total volume of wastewater discharged in the basin
increased by about 20% between 1985 and 1994.

Through the year 2000, the nutrient loads are projected to remain relatively unchanged in
relation to the 1994 levels. The loading reductions accomplished by the current and planned
programs will essentially be offset by increases in loads due to growth.

The regional assessments focus on loading reductions that are practical, cost-effective and
make sense for the localities in each of the regions. For example, the assessments for the Southern
and Northern Shenandoah regions focus almost entirely on reducing agricultural nonpoint source
loads. In the Northern Virginia region, most of the reductions result from upgrading the major
wastewater treatment plants that serve the large population in that region.

As shown in the table above, the sum of the actions recommended in the regional
assessments achieves 36% reduction for each nutrient, but does not reach 40% goal for the basin.
Of the four regions, only Northern Virginia's assessment fails to meet the 40% goal by a significant
amount. There are several reasons for this. First, a considerable amount of nutrient reduction,
especially for point sources of phosphorus, was achieved prior to the 1985 base year. Second,
reducing urban nonpoint source loads to a significant amount, such as the 40% goal, is very difficult
and expensive. The estimated cost to install all of the nutrient reduction controls included in the four
regional assessments is approximately $125 million.



In order to close the remaining nutrient gap and achieve the 40% goal for the entire basin,
the strategy looks at several options. An option that is presented in the Strategy is to upgrade the
wastewater treatment plants throughout the basin that were not recommended in the assessments.

The estimated cost to install nutrient removal systems at those facilities is between $34 and $67
million.

In addition to the issue of funding the nutrient reduction actions identified in the Strategy,
there are also other implementation issues. A vast majority of officials and citizens at the local level
stated that the strategy should not impose new regulatory requirements. In response to that concern,
the Strategy includes a framework for implementing nutrient reductions at wastewater treatment
plants. A point source implementation hierarchy offers three levels of state/local partnership that
provides an incentive for participation in the basin Strategy. It allows owners of these treatment
plants to decide which approach works best for them. The Strategy makes it clear that the

Commonwealth prefers working in a voluntary, cooperative approach, but the choice remains a local
decision.

Throughout the entire Strategy process, a primary concern was the cost of the nutrient
reductions needed to meet the goal. The Strategy document summarizes the financial assistance
currently available at the state level for strategy implementation. Specific meetings were held in the
regions to solicit recommendations on how to meet the costs of the Strategy. From the local
perspective the greatest preference was expressed for intergovernmental transfer of funds --
additional cost share funding from the state and federal governments for local governments, farmers
and others to implement the identified actions. Cost share has also been formally identified as a key
factor for successful implementation of the Strategy by the Washington Council of Governments and
by a number of local governing bodies in the Commonwealth through their endorsement of an
official position paper of the Virginia Association of Municipal Wastewater Agencies. Based on the
recommendations of these groups, the Commonwealth's potential obligation to fund the installation
of the recommended strategy controls would be approximately $82 - $99 million.

The time needed to fully implement the Strategy is largely dependent on the availability of
local and state funding. If a five year funding program were endorsed, and if the Commonwealth
were to proceed with a cost share program requested by the local governments and stakeholders, the
annual financing need would be approximately $16-$20 million for the state and $15-$19 million
for local governments and citizens. Due to construction schedules for major wastewater treatment
plant projects, the time needed to put into place all of the Strategy's recommended nutrient controls
is anticipated to range from five to nine years.
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PREFACE

This document is the Final Comment Draft of Virginia's Shenandoah and Potomac River
Basins Tributary Nutrient Reduction Strategy. The purpose of the Strategy is to improve water
quality and help restore living resources in Chesapeake Bay and its tributaries by reducing the level
of nutrients (phosphorus and nitrogen) entering the Shenandoah and Potomac Rivers. The goal is
to achieve and maintain a 40% reduction of the controllable nutrient loadings into these rivers from
point and nonpoint sources through measures that are practical, equitable and cost effective.

Nutrient reduction in the Shenandoah-Potomac basin has been a major initiative of the
Commonwealth and its agencies since 1992. This initiative has included substantial technical work
on the part of these agencies and coordination with citizens, stakeholders and local officials in the
basin. The 1996 General Assembly passed House Bill 1411 which set forth a timetable for the
completion of strategies for each of Virginia’s Chesapeake Bay tributaries. Appendix A includes
a copy of House Bill 1411. It also includes a number of reports and information that were required
of each tributary plan under HB 1411. As set forth in HB 1411, the next step that must be taken is
submission of the Shenandoah-Potomac Strategy to the General Assembly by January 1, 1997.

The Strategy began with the Chesapeake Bay Program initiative to improve water quality in
the Bay and its tributaries by reducing nutrients. Virginia’s natural resource’s agencies next
developed the background information necessary to better understand nutrient loadings in the
Potomac basin and to frame possible solutions. The final and most important task was to gather the
viewpoints and recommendations of Virginia's local elected officials, farmers, conservation groups,
business interests and citizens from across the Shenandoah-Potomac basin to construct a final
strategyv based on local guidance. This approach ensures that the Strategy is tailored to protect the
quality of local rivers and streams as well as the Chesapeake Bay.

In developing the Strategy, this bottom-up approach was implemented through an assessment
process that called upon local decision-makers to identify practical solutions for reducing nutrient
loadings. The process included local government officials and interested parties throughout the
basin. The result of this assessment process is the core of the Strategy. It sets forth the types and
costs of nutrient reduction practices that participants in the process determined would be cost-
effective, practical and equitable to implement under certain conditions, such as availability of cost-
share funding and expanded technical assistance.

These practices include nutrient reductions from point sources (municipal and industrial
wastewater treatment plants) and nonpoint sources ( runoff from farms, residential land and other
urban areas). The Strategy sets forth the estimated costs of installing those nutrient controls. It also
presents information and reflects public input on possible means of financing those actions.

Estimates of nutrient loadings, reductions and costs are fundamental to the development of
the Strategy (Appendix B provides a general description of the Chesapeake Bay Modeling Program

it



and Appendix C outlines methodologies used for nutrient reduction calculations). As with all
estimates, they include varying degrees of accuracy. It is important to note that these estimates are
based on state-of-the-art scientific research, water quality monitoring and computer modeling. The
accuracy of these figures is sufficient to support the conclusions that are drawn from them and the
benefits of implementing the Shenandoah-Potomac Strategy.

The final Strategy submitted to the Virginia General Assembly will be an action document.
The Strategy will provide the General Assembly with information to assist them in weighing the
benefits of nutrient reduction practices against their costs.

The Strategy describes the process that has led us to this point, the groups who have been
involved in this process, the technical basis for data and other background information. It also
outlines certain outstanding issues that will continue to be worked on in the future. In addition,
significant background information is contained in the three Potomac Strategy-related documents
that have been produced previously by the Commonwealth; and copies of these documents can be
obtained by contacting the Department of Environmental Quality, or the Department of Conservation
and Recreation, at the addresses or telephone numbers listed below.

To ensure that the final document will be as representative as possible, the Commonwealth
continues to look for the comments of all Virginians on this draft. The public review and comment
period for this draft runs until December 2, 1996. Please send comments to one of the addresses
below, or contact Alan Pollock at (804) 698-4002 or Gary Waugh at (804) 786-5045.

Potomac Tributary Strategy Potomac Tributary Strategy
Attention: Alan Pollock Attention: Gary Waugh

Dept. of Environmental Quality Dept. of Conservation and Recreation
P.O. Box 10009 203 Governor Street,

629 E. Main St. Suite 312

Richmond, Virginia 23240 Richmond, Virginia 23219

In addition, four "open-house" style public meetings will be held in the Shenandoah and
Potomac River basins, and one in Richmond, to receive direct public input. The meetings will run
from the afternoon into the evening and will be an opportunity for interested parties to ask questions
in an informal setting, view poster displays on various aspects of the Strategy, and leave any written
comments. Tables will be set aside with response forms for those who wish to make any comments
in writing at the time of the meeting. A brief orientation will be provided at each hour, on the hour
and state staff will be available to answer questions. Participants are encouraged to review the
Strategy prior to attending the nearest open-house meeting. The meetings are scheduled as follows:

Tuesday, November 12, 3-7:30 p.m. Monday, November 18, 5-8 p.m.
Northern Virginia Community College Colonial Beach High School
8333 Little River Turnpike 100 First Street

Annandale, Virginia Colonial Beach, Virginia
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Wednesday, November 13, 3-7:30 p.m.

J. Argent Reynold Community College

North Run Corporate Center, 1630 E. Parham Road
Richmond, Virginia

Thursday, November 14, 3-7:30 p.m.
Lord Fairfax Community College
173 Skirmisher Lane

Middletown, Virginia

v

Wednesday, November 20, 3-7:30 p.m.
Augusta County Government Center
4801 Lee Highway

Verona, Virginia



I. HOUSE BILL 1411 OF 1996

The 1996 General Assembly adopted House Bill 1411 (see Appendix A), which directed the
Secretary of Natural Resources to "coordinate the development of tributary plans designed to
improve water quality and restore the living resources of the Chesapeake Bay and its tributaries."
The resulting Act was placed in Virginia Code, Chapter 5.1 of Title 2.1. The legislation focuses
primarily on nutrient reductions and establishes the following schedule for the completion of each
of the strategies:

Potomac River Basin.......cccceueeee... January 1, 1997
Rappahannock River Basin............ January 1, 1998
York River Basin.......cccccouvveennn.... January 1, 1998
James River Basin.........ccccceevcunne.e. January 1, 1998

Eastern and western coastal basins. January 1, 1999

The sequential deadlines set forth for the development of the remaining tributary strategies
elevate the importance of effective action being taken on the Shenandoah-Potomac Strategy. The
level of success that is achieved through the Strategy will have a significant impact on the degree
to which citizens, stakeholders, interest groups and local representatives continue their involvement
in the tributary strategy process as it moves to the other river basins and coastal basins of Virginia's
Chesapeake Bay watershed.



II. BACKGROUND AND INTRODUCTION

The Problem: Nutrient Pollution in Virginia Waters

The quality of water for human consumption and for aquatic habitat can be seriously affected
by high levels of nutrients (nitrogen and phosphorus). Excess nutrients coming from point sources
(wastewater treatment plants and industrial plants) and nonpoint sources (surface runoff from farms,
residential lands and other urban areas) in the Shenandoah and Potomac River basins have an impact
on local water quality as well as on the living resources of the Potomac River and the Chesapeake
Bay. Excessive nitrogen in drinking water (surface or ground water) can cause human health
concerns. High levels of nutrients lead to increased algae populations, which can cause taste and
odor problems in drinking water and adversely affect fish, oysters, crabs, underwater grasses and
other aquatic life. As algae populations increase in local surface waters and further downstream in
Bay waters, they block light from reaching underwater grasses. As algae die and sink to the bottom,
their decay robs the water of oxygen, essential for fish, shellfish and other aquatic animals.

The Benefits of Reducing Nutrient Loadings

There are a number of expected benefits from implementing nutrient controls. The two most
important of these are increasing the level of dissolved oxygen, essential to the survival of aquatic
animals, and improving water clarity, important for underwater grasses. As oxygen levels increase,
a greater volume of water becomes available as habitat to fish and other aquatic animals. Beyond
the direct benefit of increased habitat, nutrient reductions will lead to substantial benefits as a result
of improvements across the food web. Improved oxygen levels translate into greater survivability
for smaller organisms which serve as food for fish. Healthier stands of underwater grasses provide
habitats for invertebrates and juvenile fish which also offer numerous benefits as a food source.

Economic and operational benefits also accrue to farmers who implement practices that keep
topsoil and nutrients on their farm and to wastewater treatment plants that implement a nutrient
removal process such as biological nutrient removal (BNR).

Shenandoah and Potomac Tributary 40% Goal for Nutrient Reduction

As a signatory of the 1987 Chesapeake Bay Agreement, Virginia and other Bay Program
jurisdictions are working to achieve a 40% reduction of the controllable nutrient load to the
Chesapeake Bay by the year 2000. Inresponse to a 1992 amendment to the Agreement, this Strategy
is being developed as the means to reach this goal. As opposed to a one-size-fits-all prescription,
the tributary strategy approach allows nutrient reduction solutions in each basin to be considered and
developed separately. The mixes of nutrient sources are different in the drainage basin of each of
Virginia's Bay tributaries. Each has distinct characteristics and circumstances, and each requires a
unique combination of practices for meeting its nutrient reduction goal.



Impact of Shenandoah and Potomac River Nutrient Loads on the Chesapeake Bay

Technical studies leading to the 1992 amendment to the Bay Agreement yielded an important
finding about Virginia's tributaries and their impact on Bay water quality. It was determined that
the nutrient loads from the Potomac River basin and basins to the north had the greatest impact on
conditions in the Bay, whereas the southerly river basins in Virginia, the Rappahannock, York,
James and small coastal basins, contributed little, if any, to the low dissolved oxygen problems of
the Bay. For this reason, Virginia embarked on a two-pronged approach to tributary strategies -- a
concentrated effort in the Potomac basin to meet the 40% goal, and at the same time expanding
monitoring and modeling programs in the lower tributaries to determine appropriate nutrient
reduction goals needed to protect water quality within these tributary rivers themselves.

Past Success: Nutrient Reductions Achieved in the Shenandoah-Potomac Basin

Nutrient reductions and program developments that have occurred in the basin since 1985
are compiled and quantified in the Strategy. These reductions have made significant progress toward
meeting the Potomac basin 40% nutrient reduction goal. In the absence of action on this Strategy,
and simply continuing existing programs, it is projected that nitrogen and phosphorus loadings in
the Potomac will be reduced by approximately 10% and 30%, respectively, as compared to the full
40% reduction of each, at year 2000. As noted in the Preface, detailed information on many of these
reductions and programs are contained in the Potomac Strategy-related documents that have been
previously produced and are available from Virginia's natural resources agencies.

The Current Process: Locally-Based Identification of Nutrient Reduction Practices

Additional nutrient reduction practices that can help Virginia achieve the 40% nutrient
reduction goal are presented in the Strategy. The selection of these practices was the result of four
regional assessments that were conducted in the Shenandoah-Potomac basin (details are provided
in Appendices H-K). The purpose of the assessments was to identify practical solutions for reducing
nutrient loadings through local decision-making. The process included representatives of local
governments, soil and water conservation districts, planning district commissions, wastewater
treatment plant operators, conservation groups and farmers in order to link the development of the
Strategy as closely as possible to the interests and concerns of stakeholders in the region. During
the assessment, it was stressed to local officials that participating in the process implied no com-
mitment to implement a nutrient reduction strategy nor to fund any part of a Strategy.

The assessment process was made more workable by dividing the basin into four regions:
Southern Shenandoah, Northern Shenandoah, Northern Virginia, and Lower Potomac (see map, next
page). This approach allowed state staff to assist local officials and others to explore nutrient
reduction options within geographic areas that have similar land uses, industries, population densities
and nutrient sources. The participants in this process identified the types of nutrient reduction
actions and management practices that are most appropriate within each region, or locality, of the
basin. The use of regions also reinforced the bottom-up approach of the tributary strategy process.

4
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An important added benefit of the assessment process was the identification and, where
possible, quantification of additional nutrient reduction efforts that were going on at the local level
so that credit could be given for these local initiatives.

The Challenge: Decisions on Funding the Costs of Nutrient Reductions

The full success of this effort to restore water quality in the Bay and its tributaries depends
on future actions and funding decisions that will determine whether the 40% nutrient reduction goal
1s achieved and maintained. For the Shenandoah-Potomac Strategy, these decisions can be distilled
down to the choice of whether cost-share funding should be provided to two principal areas:
implementing agricultural best management practices (BMPs), and installing nutrient control
systems (such as biological nutrient removal - BNR) at wastewater treatment plants. At the crux of
this decision is the question: "Who is responsible for implementing and paying for these practices?"

The probable costs of reducing the nutrient loads to the Potomac River are large. Depending
on the combination of actions taken, the estimated capital and installation costs of achieving the 40%
nutrient reduction goal for the Shenandoah-Potomac basin may total $200 million or more.

Determining how to meet those costs has been, and will continue to be, a cooperative
process. State staffs have worked with the participants in each of the four regions to address the
issue of finding equitable and practical ways to meet those costs. Additionally, representatives of
other selected interests have been consulted on this issue. The basis for these deliberations was a
paper produced by Virginia Polytechnic Institute & State University, entitled Financing Virginia's
Tributary Strategies, dated August 15, 1996, that outlined the key aspects of various ways to meet
the costs of nutrient reductions. The range of opinion and most common responses to these issues
are reported in Section VII, Meeting the Costs of Nutrient Reduction.

Under the most widely supported funding mechanism, a cost-share program, a portion of the
cost for a given practice is paid for by the farmer or the rate payers of a wastewater treatment plant.
Other costs are provided through funds derived from a larger segment of the population. Throughout
the Strategy process, the perspective heard from citizens in the basin was one of mutual
responsibility. The majority of people believe that to move forward on nutrient reduction will
require more than placing the full burden for cleanup on any single group, and that equity must be
a guiding principle in any implementation scheme.

An important example of the need for equity is the funding of agricultural best management
practices (BMPs). Agricultural BMPs are some of the most cost-effective nutrient reduction
practices available and they can have economic benefits for agriculture as well as for fisheries.
Keeping topsoil and nutrients on farm fields and out of waterways is a benefit to the farmer and also
to society; and it has been suggested that both should share in its responsibility. Through the
Potomac basin regional assessments, agricultural BMPs were identified as the most cost-effective
way for society to achieve nutrient reductions. However, none of the assessments recommended that
the burden for paying for these practices should be placed solely on the agricultural sector.

6



III. BENEFITS OF POTOMAC RIVER NUTRIENT REDUCTIONS

The 1987 Chesapeake Bay Agreement committed the signatories to develop "guidelines" for
the protection of habitats and water quality conditions necessary to support the living resources of the
Bay. Consistent with these guidelines, there are a number of expected water quality benefits that will
result from implementing nutrient controls. These include improved levels of dissolved oxygen,
reductions in excess algal growth, increased light penetration into the water, and numerous related
improvements in the overall health of the Bay and its living resources.

Increased Dissolved Oxygen

Dissolved oxygen is a major factor affecting the survival, distribution, and productivity of
living resources in the Bay. Under normal conditions, the amount of available oxygen is affected by
such things as salinity and temperature of the water. It is also affected by nutrients. Excess amounts
of nitrogen and phosphorus cause rapid growth of phytoplankton, creating dense populations, or
blooms. These blooms block sunlight to the plants living around the shallow fringes of the Bay. As
the tiny plankton die and decay, oxygen from the surrounding water is depleted as a result of the
process of decomposition. This can lead to dangerously low oxygen levels that harm or even kill other
aquatic life and create large areas of the Bay that are unsuitable for anything to live. Many parts of
the Bay including the deep waters of the main stem lack any oxygen during the summer months and
are, as a result, devoid of animal life. Therefore, benefits of reducing nutrients entering the Bay from
its tributaries include controlling excess production of phytoplankton and the resultant reduction in
dissolved oxygen and light penetration.

Complex state-of-the-art computer models were developed to estimate nutrient loads to the Bay
and simulate water quality improvements in the Bay resulting from load reductions. A useful measure
to study depressed oxygen levels in the Bay was developed. It is based on the volume of water that
becomes dangerously low in oxygen (anoxic). The models track, over time, the total anoxic volume-
days that occur throughout the Bay. The percent reductions in total annual anoxic volume-days from
the 1985 reference year are then compared for various nutrient reduction scenarios (listed in the key
for Figure 3-1).

The model was used to address a number of management issues. Several runs were designed
to investigate whether nutrient reductions in any regions of the Bay were more effective at improving
oxygen levels than nutrient reductions in other regions. The Bay was divided into three geographic
regions: upper, middle, and lower. Nutrient reduction at the limit of technology was simulated in each
of these regions of the Bay to estimate resultant improvements in dissolved oxygen levels. Runs
simulating 40% and 90% controllable nutrient reduction from "agreement" states and runs simulating
nitrogen-only and phosphorus-only controls were also examined. Based on both monitoring and
modeling results, a 40% reduction target was identified as optimal in terms of reduction in anoxic-
volume days for the given scenarios. Results from the 1991-92 modeling studies are provided in
Figure 3-1.



Percent Reduction from Base Case

Figure 3-1. Reduction in Anoxic Volume-Days by Model Scenario
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Figure 3-1 Key to Model Scenarios
(detailed explanation of scenarios in Appendix D)

40% Controllable . ... 40% reduction of controllable nutrients
40%+CAA . ... ... .. 40% Controllable plus Clean Air Act reductions
40%+CAA+Basin . . .. 40%+CAA for entire basin (including of DE, NY, WV)
LOoT .............. Limit of technology reductions in “Bay Agreement” states , including
Maryland, Pennsylvania, Virginia and District of Columbia
LOT-Upper ........ LOT in upper-Bay basins, rest of basins at base loads
LOT-Middle ........ LOT in Potomac & mid-Bay basins, rest of basins at base loads
LOT-Mid(A) .. ... ... LOT-Middle except Potomac basin is at base loads
LOT-Lower ........ LOT in lower-Bay basins, rest of basins at base loads
LOT-NOnly ........ LOT for nitrogen control, phosphorus at base loads
LOT-POnly ........ LOT for phosphorus control, nitrogen at base loads



Key findings resulting from this comparison of management scenarios were as follows:

1) Nutrient reductions in the basins of the middle region of the Bay showed the largest
improvements to main bay oxygen levels (20%) while those to the upper Bay showed an 8%
improvement. Nutrient reductions in the lower Bay tributaries contributed little to the improvement
of dissolved oxygen levels in the Bay.

2) Nutrient reductions in the Potomac River basin had a significant influence on the Bay’s
oxygen levels and were responsible for over 40% of the reductions of the mid-Bay region's anoxic
conditions. The remaining improvement of mid-Bay oxygen levels was caused by reduction of
nutrients from the eastern and western coastal basins in Maryland, immediately adjacent to the Bay.

3) A 40% Controllable Yoad reduction throughout the entire Bay watershed yielded the same
20% improvement in oxygen levels as implementing limit of technology in just the middle
geographic region of the Bay.

4) Trends in anoxia were tied to trends in nitrogen concentration - reduce nitrogen and oxygen

levels improve. This finding was later confirmed by Cerco (1995), Thomann et al. (1994), and
Fisher and Butt (1994).

In short, 40% reduction in controllable nutrients is expected to result in a 20% improvement
in dissolved oxygen levels in the Bay. Such improvements not only reduce the stress on aquatic
organisms, but also increase available habitat for aquatic organisms. This translates to more fish
food. Such habitat improvements cascade through the ecosystem. Increased availability of fish food
is expected to improve the Bay’s fisheries. In fact, any measurable improvement in DO should
increase the number of animals that could use the Bay as nursery or feeding grounds.

Decreased Chlorophyll Production

One of the most important habitat considerations in the Bay is the protection of submerged
aquatic vegetation (SAV). The importance of this habitat can not be overemphasized, as it provides
food and shelter for waterfowl, fish, shellfish, and invertebrates. A number of restoration targets
have been established to aid the recovery of an unprecedented bay-wide decline of all SAV species
since the 1950's. This decline can be attributed in large part to increasing amounts of nutrients and
poor water clarity in the Bay. 'While nutrients such as nitrogen and phosphorus occur naturally in
water and aid in SAV growth, excess amounts are considered pollutants since, as stated above, they
can lead to algal blooms which rob SAV of necessary sunlight. Reducing current levels of nutrients
entering the Bay would benefit SAV species and the species that depend on them.

The study of chlorophyll, which represents the amount of algae in the water, can be a useful
tool in assessing the health of the Bay. Chlorophyll biomass acts as an indirect measure of nutrient
levels and resultant phytoplankton production. Using the water quality model, it was determined that
surface chlorophyll biomass production was limited in the upper Bay by phosphorus, while middle
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to lower portions of the Bay were controlled by nitrogen. Therefore, reduction of both nutrients is
necessary to control biomass in the Bay as a whole. A comparison of the effect of nutrient reduction
on reducing chlorophyll biomass shows that nutrient controls, especially in the Potomac (middle)
region of the Bay's watershed, were very successful in controlling phytoplankton production (Figure
3-2). A 40% nutrient reduction in the Bay tributaries results in a 5-20% reduction in chlorophyll
biomass of the Bay, a result that could improve light levels in and around SAV beds. This would
lead to increased SAV growth, a critical food and habitat resource for many species in the Bay.

Figure 3.2 Comparison of Surface Chlorophyll Biomass to Nutrient Reductions

25
———— 40% Contrl —*—— LOT Upper

LOT Middle

Potomac River

Percent Difference from Base Case

190 150 125 100 70 45 25 10

Miles from Mouth of Chesapeake Bay

The above figures show that the Shenandoah-Potomac Basin has a significant influence on
Bay water quality, most notably dissolved oxygen and chlorophyll levels. A comparison of the
nitrogen loads, by jurisdiction, in the basin is provided in Table 3-1. Based on these findings,
Virginia is responsible for the reduction of eight million pounds per year followed closely by
Maryland (six million pounds per year). A comparison of the reduction goals for nitrogen loads for
each of the Bay's major tributaries is provided in Table 3-2.
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Table 3-1. Nitrogen Loads and Reduction Goals, by Jurisdiction, in the Shenandoah-Potomac
River Basin (in millions of pounds per year)

Jurisdiction Total Controllable 40% Reduction Goal
District of Columbia 8 3
Maryland 16 6
Pennsylvania 3 1

Virginia 21 8
Basinwide Total 48 18

Table 3-2. Reductions Goals for Nitrogen Loads to Chesapeake Bay by Major Tributary (in
millions of pounds per year)

River Basin 40% Reduction Goal
Susquehanna River 18

Maryland’s Coastal Basins 17

Shenandoah, Potomac Rivers 18

Rappahannock, York & James Rivers* 19

Virginia’s Coastal Basins* Less than 2

Bay Watershed Total 74

* These are interim targets until enhanced computer modeling becomes available to allow final

targets to be set (projected spring of 1997).

Although the complexity of environmental systems makes it difficult to accurately quantify
the benefits of nutrient reductions, by using computer models we can describe expected
environmental responses based on current scientific understanding. It is clear that reducing nutrient
loads in the Bay will result in increased dissolved oxygen levels, decreased phytoplankton blooms,
increased light penetration, and expanded and improved habitat for fish, shellfish, waterfowl, SAV,
and invertebrates. According to the model results, with a 40% reduction of nutrients, we could
expect a 20% reduction of anoxic volume-days (due to increased dissolved oxygen) and a 5-20%
reduction of chlorophyll biomass (depending on location in the Bay).

The benefits of nutrient reductions are far reaching, from increased area and improved quality
of SAV habitat due to increased light penetration, to increased habitat for fish and shelifish due to
increased oxygen availability, to increased quality of recreational and fishing opportunities, to
decreased loss of topsoil and nutrients from farmland due to agricultural BMPs.

11



12

v

o



IV. PROGRESS TOWARD THE 40% NUTRIENT REDUCTION GOAL

This section describes the progress Virginians have made, and are expected to make, toward
the 40% nutrient reduction goal in the Shenandoah-Potomac basin through ongoing activities and
programs. '

The Chesapeake Bay Program Computer Models

The numbers provided in the Strategy for nutrient loadings and progress toward the reduction
goal are based on a combination of sources. Some loadings data are based upon direct measurements,
such as discharge from wastewater treatment plants. Other data are inferred from technical studies of
the effectiveness of nutrient reduction practices. Still other data are provided from computer models
which are based on measured data and are used to predict loadings and water quality changes resulting
from different management actions. The following two paragraphs provide a brief description of the
Bay Program's computer models. Additional information on the models, and on calculations for
nutrient loads and reductions, is provided in Appendices B and C.

The two models used to simulate the input of nutrients to the Bay's tidal waters and predict
their impact on water quality are the Watershed Model and the 3-Dimensional Water Quality Model.
The Watershed Model uses information on the land use coverage of the 64,000 square mile Bay
drainage area to compute nitrogen and phosphorus runoff from the land. It then inputs the loads dis-
charged by wastewater treatment plants and "delivers" the total load to the Bay. The Watershed Model
relies on weather data, land use data, soil and geophysical data, and point-source load estimates to
calculate the total load reaching the Bay.

The Watershed Model provides input to the 3-D Model, a time-variable simulation of the
physical, biological, and chemical processes at work in the Bay. The 3-D Model simulates responses
in water quality, mainly in terms of dissolved oxygen, resulting from varying nutrient levels in the
Bay. It is capable of examining future conditions under a variety of nutrient-control scenarios.

Nutrient Reductions Needed to Meet the 40% Goal

The Bay Program participants established the 1985 baseline loading level as the starting point
for calculating the nutrient reductions that would have to occur to reach the 40% goal. The baseline
nutrient load is the sum of 1985 point source discharges and the nonpoint nutrient runoff, associated
with 1985 land uses in the Shenandoah-Potomac basin, calculated for an average rainfall year.

Not all of the nutrients entering the Bay are considered controllable. Almost eleven million
pounds of nutrients would naturally enter the Potomac River each year even if the basin were
completely forested. The remaining nutrients, both point and nonpoint in origin, that enter the Bay
are considered "controllable” to some degree and are amenable to nutrient reduction practices. The
1987 Bay Program commitment is to reduce the controllable baseline nutrient load by 40%.

13



As shown in Table 4-1, the 1985 controllable baseline nitrogen load for the Virginia portion
of the Shenandoah-Potomac basin is 20.428 million pounds and 40% of that is 8.171 million pounds.
The baseline phosphorus load is 2.134 million pounds and 40% of that is 0.854 million pounds.

Table 4-1 1985 Nutrient Loads and 40% Reduction Goal in
Virginia's Shenandoah -Potomac River Basin
(Millions lbs/yr)
———
Point Nonpoint Reduction

Source Source Total* Goal

Phosphorus 0.579 1.556 2.134 0.854
Nitrogen 10.084 10.343 20.428 8.171

*Figures do not add up to the total loads shown due to rounding off.
Ongoing Nutrient Reduction Programs and Progress Toward the 40% Goal

The Strategy effort to reach the 40% nutrient reduction goal in the Potomac-Shenandoah basin
is not starting at zero. Since Virginia began working toward the 40% goal in the basin, significant
reductions have been achieved through greater use of best management practices (BMPs) by farmers
and foresters, enhanced nutrient removal at wastewater treatment plants, improved local stormwater
management and erosion and sediment control, and other initiatives. Other nutrient reductions have
been achieved through locally-developed programs. Many of these programs were identified through
the four regional assessment processes that were carried out.

Most of these programs are described in the August, 1995 draft of Virginia's Potomac Basin
Tributary Nutrient Reduction Strategy, which was distributed to local governments, soil and water
conservation districts, interest groups and numerous citizens in the basin, and to the 1996 General
Assembly. An outline of these programs is provided below. Under current conditions these programs
will not achieve the basinwide 40% nutrient reduction goal by the year 2000, particularly with respect
to nitrogen loadings. However, these programs do provide an excellent foundation for further program
developments or funding initiatives in the area of nutrient reductions.

Point Source Programs and Reductions

Between 1985 and 1994 the annual point source phosphorus load was reduced by 0.24 million
pounds (a 41% reduction). This reduction was primarily the result of the phosphate detergent ban that
went into effect in January, 1988, and improved phosphorus removal at wastewater treatment facilities
subject to Virginia's Potomac Embayment Standards.

14

[C%



During this period, point-source nitrogen loads increased only 2% (0.218 million pounds per
year), despite a 19% increase in the amount of total wastewater flows. The nutrient reductions that
offset the increased flow volume include: the activation of biological nutrient removal (BNR) at two
municipal wastewater plants, Stafford County Aquia and Dahlgren Sanitary District (although
difficulties at this plant have affected the operation of BNR); closure of the Avtex facility near Front
Royal; several municipal plants going off-line, with their effluent transferred to plants that provide
better treatment; and the installation of a nitrification process at two large northern Virginia plants.

A number of treatment plants have installed a process known as nitrification in order to meet
water quality standards for ammonia toxicity. This process is not designed to reduce the total nitrogen
load in the wastewater flow, however; it converts the ammonia form of nitrogen into the less toxic,
oxygenated form called nitrate. Recently, it has been determined that in certain treatment plants using
this process, where the wastewater flow is below the design capacity of the plant, significant nitrogen
removal is being achieved. Most importantly, the nitrification process is the first, and more costly, step
toward achieving a full nitrogen reduction process through the installation of BNR. Where plants have
installed this process, they have already realized much, or most, of the costs of BNR.

BNR is one of the most promising technologies available for nutrient reduction at municipal
and industrial wastewater treatment plants. However, the ease with which this technology can be
applied to a given plant varies. as determined by a number of design parameters and the available
capacity of the facility. A study is underway to assist a number of treatment plant owners in evaluating
these parameters and the feasibility and cost of developing BNR technology at their facilities. This
study is being conducted by Dr. Clifford Randall of VPI&SU under funding by the EPA Chesapeake
Bay Program. To date, four municipal plants and two industrial plants in the Shenandoah Valley have
been evaluated through this study. In addition, other studies are underway to examine the potential
for using large scale land treatment systems to process poultry wastes and municipal wastewater.

Nonpoint Source Programs and Reductions

Based on available information on the implementation of best management practices (BMPs)
and their known efficiencies, it is estimated that between 1985 and 1994, nonpoint source phosphorus
was reduced by approximately 0.333 million pounds per year (a 21% reduction) and nonpotint-source
nitrogen was reduced by 2.090 million pounds per year (a 20% reduction).

The majority of these nonpoint source nutrient reductions have come from the implementation
of agricultural BMPs by farmers in the Shenandoah-Potomac basin. These BMPs include a wide range
of structural and operational practices. Since 1985, the implementation of BMPs and the resultant

reduction in nutrient loadings have been guided by soil and water quality conservation plans (also
known as farm plans) and nutrient management plans.

First and foremost, farm plans and nutrient management plans offer farmers the best technical

information available on applicable conservation practices and on possible ways to improve the
efficiency of their farming operations. These plans provide a comprehensive framework for farmers
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to evaluate the types of BMPs that will help conserve topsoil and nutrients and keep them out of the
streams and rivers. In addition, these plans serve to inform the farmer as to the benefits and cost
efficiencies that can be realized through the implementation of these practices. Farm plans are
promoted by various federal and state agencies including USDA Natural Resources Conservation
Service (NRCS), soil and water conservation districts, the Chesapeake Bay Local Assistance
Department (CBLAD), and the Department of Conservation and Recreation (DCR). Approximately
55% of all cropland in the Potomac basin is covered under these plans.

Virginia's Nutrient Management Program has been expanded to reach more farmers. In
particular, Nutrient Management Training and Certification Regulations have been promulgated to
govern a voluntary program for training and certifying persons preparing nutrient management plans.
An important private initiative for nutrient management planning is the Virginia Poultry Federation's
1995 policy of encouraging all new growers to have a nutrient management plan and all existing
growers to obtain a plan as soon as one can be written by state agencies.

Virginia's Agricultural BMP Cost-Share Program encourages the voluntary use of BMPs. The
program is funded with state and federal monies through local soil and water conservation districts.
Practices eligible for cost sharing include animal waste control facilities, sod waterways, stream
protection, winter cover crops, buffer strip cropping, and terracing, among others. Between 1985 and
1994, over 2,685 cost-share BMPs were planned and installed on 1,637 farms in the Potomac basin.
These figures do not include BMPs that have been implemented voluntarily outside of the cost-share
program. The impact of BMPs that did not receive cost-share funds was the subject of a recent survey
of farmers conducted by DCR. The estimated reductions from these BMPs, and any other practices
identified locally through the assessment process, have been incorporated into the figures for current
and projected nonpoint source nutrient load reductions.

Current funding for cost-share BMPs in Virginia's Chesapeake Bay basin is a little over $1
million annually, of which approximately $500,000 is allocated to soil and water conservation districts
in the Potomac basin. Funding is targeted to watersheds having high pollution potential as indicated

in DCR’s periodic Virginia Watershed Assessment Report.

Many other programs in the basin have led to the reduction of nonpoint-source nutrient
loadings. The Virginia Department of Forestry has a voluntary program which encourages the use of
BMPs during timber harvesting and replanting to minimize the pollutant impacts of these activities.
Statewide, use of BMPs on forest harvesting operations has increased dramatically since 1985, and this
implementation may increase further as a result of the 1993 Silviculture Water Quality Bill. This
legislation gives the Department of Forestry the ability to stop work and levy fines on operators or
owners who are causing water quality problems through their forestry operations.

Since 1994, animal waste from confined animal operations in excess of 300 animals have been
managed through a Virginia General Pollution Abatement Permit. These operations are required to
meet a number of conditions that will assist in reducing nutrients from liquid animal waste. These
conditions include requirements for an approved nutrient management plan and standards for waste
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storage and containment. The Commonwealth also regulates liquid poultry wastes and runs a litter
disposal program whereby waste materials are either reused on farms or disposed of off-site in an
environmentally sensitive manner.

Since 1985, Virginia and its local governments have implemented a wide array of programs
designed to reduce erosion and nutrient-laden runoff from land development and urban/suburban [ands.
These programs include shoreline erosion control, erosion and sediment control, stormwater
management, Chesapeake Bay Preservation Area programs, and others. However, most of these
programs serve to limit, or “cap”, future increases in nutrient loadings and do not count as reductions
(i.e., helping to close the “gap”) toward the 40% reduction goal.

Combined Point Source and Nonpoint Source Reductions to 1994

Between 1985 and 1994, the estimated annual nitrogen load has been reduced about 1.873
million pounds and the estimated annual phosphorus load has been reduced about 0.573 million
pounds. This represents a 9% annual load reduction for nitrogen, and a 27% annual load reduction
for phosphorus, relative to the 1985 baseline nutrient load. The gross nutrient reductions achieved
between 1985 and 1994 were actually greater, but were partially offset by the nutrient-related impacts
of growth and development during that nine-year period.

Table 4-2 Changes in Controllable Nitrogen and Phosphorus Loads
Virginia’s Shenandoah-Potomac River Basin: 1985-1994
1985 Load - million Ibs/yr 1994 Load - million Ibs/yr
: (and % change)
Point Nonpoint Point Nonpoint

Source Source Total Source Source Total

Phosphorus 0.579 1.556 2.134 0.339 1.223 1.561
(-41%) (-21%) | (-27%)
Nitrogen 10.084 10.343 20.428 10.302 8.253 18.555
(+2%) (-20%) (-9%)

Projected Progress Toward the 40% Nutrient Reduction Goal by Year 2000

To determine how much more nutrient reduction is needed to achieve the 40% reduction goal,
it is necessary to first estimate the reductions that can be expected from continuation of ongoing state
and local nutrient control programs and efforts, projected to the year 2000. To that figure are added
the projected increases in nutrient loadings, from point sources and nonpoint sources, that will result
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from population growth in the Shenandoah-Potomac basin. The total loading figure for each nutrient
at the year 2000 can then be compared to the nutrient load level at 40% reduction to determine the
nutrient gap that remains to be closed in order to achieve the 40% reduction goal.

Projected Point-Source Programs and Reductions

Point source controls currently expected to be put in place between now and 2000 are anticipat-
ed to make only modest gains towards the goal. As a result of population growth in the basin, there
will be increased municipal sewage treatment flows and nutrient inputs, particularly nitrogen. For
example, three Shenandoah basin municipal treatment plants had design capacities below 0.5 million
gallons per day (MGD) in 1985 but have since expanded their plants above this threshold, and several
large facilities in the Washington area are considering expansions ranging from 25% to 100% of
current capacity. Expansions in industrial facilities in the Southern Shenandoah region will also
increase point source nutrient loads.

It is estimated that the year 2000 point source nutrient loadings in the Shenandoah-Potomac
basin, as a result of ongoing programs and anticipated growth, will represent a 10% increase in
nitrogen loadings, and a 24% reduction in phosphorus loadings, relative to the 1985 baseline loads.

Projected Nonpoint Source Programs and Reductions

It is estimated that the year 2000 nonpoint source nutrient loads in the basin, as a result of
progress achieved through current and anticipated best management programs, will be reduced 28%
for nitrogen and 30% for phosphorus. These projections are based on anticipated BMP imple-
mentation through a number of existing programs, including the Virginia Agricultural Best
Management Practices Cost-Share Program, the Virginia Nutrient Management Program, the
Chesapeake Bay Preservation Act, the Food Security Act of 1985, the installation of BMPs on all
forestry harvests and reductions that will result from voluntary implementation of agricultural BMPs
and other nutrient reduction practices.

Combined Point Source and Nonpoint Source Reductions Projected to Year 2000

The population of Virginia's Shenandoah-Potomac River basin is expected to grow by nearly
17% between 1990 and the year 2000, bringing about increased nutrient loads that will partially offset
the reductions that will be achieved. Projecting nutrient reductions and increases to the year 2000, it
is estimated that annual nutrient loadings will have been reduced by 1.844 million pounds for nitrogen
and 0.606 million pounds for phosphorus. This represents 2 9% annual loading reduction for nitrogen
and a 28% reduction for phosphorus, compared to the full 40% nutrient reduction goal (see Table 4-3).
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Table 4-3. Projected Year 2000 Nutrient Looads and Reduction Gap in
Virginia's Shenandoah-Potomac River Basin

(Million Ibs/yr and % Change)

Point Nonpoint Total Year 2000 Nutrient
Source Source Loading Reduction
(and % change) Gap
Phosphorus 0.437 1.091 1.528 0.247
(-28%) (12%)
Nitrogen 11.093 7.491 18.584 6.327
(-9%) (31%)

Closing the Gap, Maintaining the Cap

The difference between the 40% goal and the actual reductions in Virginia’s Shenandoah-
Potomac basin yields an annual “nutrient loading gap," that will need to be closed, of 6.327 million
pounds for nitrogen (31% yet to be achieved, compared to the full 40% goal) and 0.247 million pounds
of phosphorus (12% yet to be achieved). Closing this gap is the task of Virginia's Shenandoah and
Potomac River Basins Tributary Nutrient Reduction Strategy.

Once the 40% nutrient reduction goal is achieved, it will be important to maintain the annual
“nutrient cap” while still accommodating growth and development in the Potomac basin. The cap
represents the annual amount of nutrients entering the Potomac River at the level of the 40% reduction.
This annual loading amount must not be exceeded in order to sustain the improvements in water
quality that are realized through closing the gap. Thus, as growth occurs, programs must be in place
that ensure that nutrient loads do not increase beyond the cap level.

Understanding the difference between programs that help to close the gap toward the 40%
nutrient reduction goal and programs that will help to maintain the nutrient cap is important. Many
local government programs are designed to limit nonpoint source pollution, including nutrients, that
would otherwise result from development or other changes in land use. These local government
programs must be categorized as cap-maintenance programs because they do not reduce nutrient
loadings compared to the 1985 baseline level, and therefore they cannot be credited toward the 40%
reduction goal. However, these programs are no less important than gap-closing programs because
both serve the valuable purpose of decreasing the total nutrient load that enters the Potomac River and
the Chesapeake Bay.
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V. PROCESS FOR DEVELOPING THE POTOMAC STRATEGY

Beginning the Strategy Process: Previous Publications and Guidance from Virginia Citizens

In August of 1993, Virginia produced a discussion paper, Reducing Nutrients in Virginia's
Tidal Tributaries: the Potomac Basin, that explained the need for nutrient reductions and characterized
the land use, water quality and living resources in the Shenandoah-Potomac basin. The paper
discussed opportunities for nutrient reduction, focusing primarily on those that are most cost-effective
(i.e., lowest cost per pound of nutrient reduced), particularly agricultural BMPs.

Many citizens, including farmers, who provided comments on that discussion paper stated their
viewpoint that the Strategy should plan a more equitable distribution of responsibility for nutrient
reductions in the basin, even if that would lead to a higher total cost. A more equitable approach was
included in Virginia's second Potomac Strategy paper, published in October, 1994, entitled Actions
and Options for Virginia's Potomac Basin Tributary Nutrient Reduction Strategy.

In October of 1994, staff of Virginia's natural resources agencies held six public meetings in
the Shenandoah-Potomac basin to provide further information to citizens on the need for nutrient
reductions and to hear their viewpoints and responses. During March and April of 1995, Virginia’s
Secretary of Natural Resources met with local government officials, soil and water conservation
disctricts, and local interest groups across the basin. During those meetings, many citizens stated that
the best way to achieve the Allen administration’s goals of cost-cffectiveness, practicality and equity
would be to include citizens, interest groups and stakeholders at the local level in the fundamental
decision-making and development of the Shenandoah-Potomac Strategy.

This very important guidance from citizens in the basin was incorporated into the publication
of the Draft Virginia Potomac Basin Tributary Nutrient Reduction Strategy, in August of 1995. The
highlights of that 1995 document were:

Promoted an approach centered on local initiatives.

Contained detailed information on existing local nutrient reduction programs.

Outlined the types of practices that can be implemented for further nutrient reductions.

Described the significant nutrient reductions that have been achieved since 1985 and

the programs that were responsible for these reductions.

Using projections to the year 2000, it described how further progress will be achieved

through ongoing programs and estimated the "nutrient gap" that will need to be closed.

° Suggested a regional breakdown of the basin to help facilitate the development and
implementation of local strategies.

] Described ongoing programs offered by the Commonwealth to facilitate continued
success.

] Provided a preliminary menu of funding options for financing nutrient reductions.
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The 1995 draft strategy was sent to every local government and soil and water conservation
district in the Shenandoah-Potomac basin, all General Assembly members, agricultural interests,
environmental groups and interested citizens for review and comment. A series of six public meetings
were held during September and October 1995 to receive additional comment. Based on the responses
to the draft strategy, which included concerns over public education, financing, and the need for local
officials to have a good rationale for promoting additional nutrient reductions, it was concluded that
local officials needed to be even more closely involved as partners in the design of a final strategy.

Therefore, early this year the Secretary of Natural Resources sent letters to the chief, elected
local government officials throughout the basin, inviting them to become personally involved in an
assessment process designed to increase the degree of state/local/citizen partnership in the development
of the Shenandoah-Potomac Tributary Strategy. It reaffirmed that Governor Allen and the Secretary
are committed to working closely with local elected officials and concerned citizens to determine how
best to achieve the nutrient reduction goals for the Chesapeake Bay.

General Assembly Actions in 1996

Two actions by the General Assembly in 1996 related directly to the Potomac Strategy. The
first, House Bill 1411, set forth deadlines and certain content requirements for the tributary strategies
that were under development by the state. The second was an appropriation of $280,000 to soil and
water conservation districts in the Chesapeake Bay watershed for the purpose of tributary strategy
development. This money is administered by the Department of Conservation and Recreation and is
being allocated on a competitive basis within the tributary basins of the watershed.

The Assessment Process

At the core of the Strategy are the results of the assessments that were conducted in four
regions of the Shenandoah-Potomac basin from March through September of 1996. The purposes of
the assessments was to confirm progress to date, quantify local nutrient reduction programs and to
identify additional actions appropriate for each region to close the gap and achieve the 40% reduction
goal. The participants included representatives of local governments, soil and water conservation
districts, wastewater service authorities, planning district commissions, conservation groups, farmers
and other citizens in order to link the development of Virginia's Shenandoah and Potomac River Basins
Tributary Nutrient Reduction Strategy as closely as possible to the interests and concerns of regional
stakeholders, who are the eventual implementors of the Strategy.

This process was facilitated by subdividing the basin area into four regions, Southern
Shenandoah, Northern Shenandoah, Northern Virginia, and Lower Potomac (see Figure 1). The
baseline nutrient loadings were calculated for each county in each region, and 40% reduction targets
* were determined for each of those jurisdictions.

State technical assistance teams were assigned to each region. These teams included agency
staff from the Departments of Environmental Quality, Conservation and Recreation, and Chesapeake
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Bay Local Assistance and from the Cooperative Extension Service. These teams were made up of staff
who have expertise in the areas of’

® stormwater management,

erosion and sediment control;

land use planning and development;
agricultural BMPs;

nutrient management;

point-source management; and
education.

In certain regions, staff of regional planning district commissions and/or soil and water
conservation districts played roles in assisting or guiding the assessment process. These tributary
teams facilitated the development of regional strategies and encouraged close working relationships
among local officials and other interested parties.

In each region, the assessment process was initiated with a letter from the Virginia Secretary
of Natural Resources Dunlop to the chief elected official of each county, city and town in the region
and the chairperson of the applicable soil and water conservation district(s). Secretary Dunlop asked
these officials to become directly involved in the assessment process, to ensure that it would be guided

by local perspectives and benefits, and to attend an initial meeting describing the need for nutrient
reductions and the goals and process of the assessment.

At these initial meetings, presentations were provided by the state technical assistance teams
on the Shenandoah-Potomac Strategy effort. In attendance at the four initial regional meetings were
180 local officials. including members of boards of supervisors, city councils, town councils and soil
and water conservation districts, as well as representatives from wastewater utilities, planning district
commissions, conservation groups and others. Local government officials were asked to consult, and
ultimately represent, the businesses, industries, farmers and other citizens in their jurisdiction and to

help identify practical and cost-effective nutrient reduction measures. They were not asked to commit
to implementing or funding the identified measures.

Three to five full meetings were held in each region (General Assembly members were invited
to meetings affecting their district). In addition, meetings were held with smaller groups on particular
issues. The state technical assistance teams were available at these meetings, and various information
documents were produced and distributed. The specific elements of the assessment process varied
among regions, as determined by the local participants. However, these processes were based on
consistent approaches and the same objective, and the resulting assessments were compatible. Each
region was provided with a county-by-county breakdown of:

° nonpoint source and point source nutrient loads estimated for 1985 and 1994 and
projected to the year 2000;
- ® acreage, and changes in acreage, of agricultural land use;
® types and acreages, or numbers, of existing BMPs;
® land use changes and increased treatment plant loadings due to population growth;
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] nutrient reductions estimated for 1994 and projected to the year 2000; and

° estimated costs per pound of nutrient reduced for the range of nonpoint source and
point source reduction opportunities available in the jurisdiction (planning-level costs
and expected reductions for point-source upgrades were specific to the individual
treatment plants).

The participants in each regional assessment took those numbers and consulted with
agricultural representatives, wastewater treatment plant operators and others in their jurisdictions to
determine the best mix of practices that could be available to meet the nutrient reduction target, either
on a local or regional basis. This decision-making included estimates of the types and amounts of
BMPs that would likely be implemented within each jurisdiction if certain conditions were met, such
as the availability of increased cost-share funding.

During the assessment process, the participants were told that their local assessments could be
conditioned on the availability of additional cost-share funding for the identified practices. And in
every assessment, the participating local governments, farmers and others proposed that cost-share
money be made available for the implementation of these practices. Very few participants volunteered
to undertake nutrient reductions in the absence of some action on funding being taken by the state.
However, certain localities made substantial local commitments to nutrient reductions, in partnership
with the state, that would be implemented concurrently with increased cost-share funding for BMPs.

The final assessments tallied the mix of practices, chosen locally or regionally, and the costs
associated with implementation of these practices.

Defining the Options for Meeting the Costs, and Gathering Citizen Input

Within the general context of a cost-sharing approach to funding the Strategy, specific
decisions must be made regarding funding sources. These decisions include assigning funding
responsibilities to various portions, or all, of the population, and determining programmatic
mechanisms for acquiring these funds.

To identify and review the range of funding options that could be available for funding nutrient
reductions, the Department of Agricultural and Applied Economics at VPI&SU produced a report,
entitled Financing Virginia's Tributary Strategies: Methods for Meeting the Costs of Nutrient
Reduction (dated August 15, 1996). This report provides information on different approaches to
sharing the costs for nutrient reductions. It also provides information on various funding programs
that can be implemented at the state or local level, and evaluates these programs with regard to their
revenue generating potential, ease and cost of administration, reliability of revenue stream and
incentive effects.

In an effort to ensure a broad spectrum of input into the financing issue, and to continue the
localized approach to Strategy development, this financing report was mailed to each of the
participants in the regional assessment process, and follow-up meetings were held to collect their
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comments. In addition, consultation meetings were held with various stakeholder groups, as required
in House Bill 1411 in order to garner their input and response. The results of this input are presented
in Section VII, Meeting the Costs of Nutrient Reduction.

Public Review of the Draft Document
The public comment period for this draft of the Strategy runs through December 2, 1996.

An executive summary of the draft document is available on the Internet at the Department of
Environmental Quality website (http://www.deq.state.va.us/envprog/potomac.html), at the Department
of Conservation and Recreation website (http://www state.va.us/~dcr/dcr_home.htm) and at the
Chesapeake Bay Local Assistance Department website (http://www.state.va.us/cblad/homepg.htm).
These websites contain directions on how to access and download the entire draft document. Public
review copies of the draft document have been distributed to regional state depository libraries, soil
and water conservation district offices, planning district commissions and regional offices of DEQ
and DCR in the Shenandoah and Potomac River basins. Personal review copies will be sent to:

° all members of city and town councils and the county boards of supervisors in
Virginia’s Shenandoah-Potomac basin;

. all directors of soil and water conservation districts in the basin; and

® mayors and chairmen of the city and town councils and the boards of supervisors in

the rest of Virginia's Chesapeake Bay drainage basin.

Because of the legislative requirements to produce a Shenandoah-Potomac Strategy by January
1, 1997, the time available for final modifications to the Strategy after the public review and comment
period is extremely limited. Consequently, all comments on this draft document must be received by
the close of business on December 2, 1996. However, the development and implementation of the
Strategy is an ongoing process, and state agencies will continue to make every effort to work with local
officials and others to refine the Strategy and develop consensus on its key elements.

Review and Action by the General Assembly

The final version of the Shenandoah-Potomac Strategy will be completed and distributed
before January 1, 1997. It is expected that the Strategy will be reviewed by the General Assembly
during the 1997 legislative session.

The matter of financing nutrient reductions is the central issue in deliberations on Virginia's
Shenandoah-Potomac Strategy. However, a number of other issues are closely related to these
discussions. Many of these issues are addressed in this Strategy plan; others are relevant to the
authority and actions of the General Assembly. They include:

® the need to equitably apportion funding responsibility;
o the effective design, authorization and administration of funding and implementation
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programs at the state and local levels;

° the relationship of these programs to existing cost-share programs and regulatory
programs;

° whether it is necessary to prioritize practices and phase implementation;

[ the challenges and benefits of establishing a market-based system (nutrient trading);
and

. the relationship between the provision of funding for the Shenandoah-Potomac

Strategy and the future success of other tributary strategies.
Continuation of the Shenandoah-Potomac Strategy Process

Virginia's Shenandoah-Potomac Strategy is built upon a new, cooperative approach to water
quality improvement and protection. This approach is one that can only truly be effective through the
development of long-term partnerships and continued coordination. Therefore, the Commonwealth
is committed to working in partnership with communities and the private sector toward the
implementation of the Strategy in the basin. Citizen initiatives and voluntary efforts will continue to
be promoted, and methods will continue to be sought that encourage individual stewardship outside
of the need for regulation. In addition, continued efforts will be made to provide information to
citizens on their role in reducing nutrient loads, and to better educate them on how they can contribute
to improving water quality in their local streams and rivers and the Chesapezke Bay.

To the exrent that specific programs are funded or developed by the General Assembly,
Virginia’s state agencies will work with citizens and communities to ensure fair, effective and
equitable implementation of these programs. State agencies will work to efficiently integrate any new
elements into the existing framework of programs that are currently administered.

Following action by the General Assembly, the Commonwealth's natural resources agencies
will evaluate the status and scheduling of Strategy actions, outstanding issues of implementation, and
the need for any alternative measures. This will be done on an ongoing basis in coordination with
local representatives and will be described in the future annual reports submitted to the General
Assembly under the requirements of House Bill 1411.
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VI. STRATEGY ACTIONS TO MEET THE 40% NUTRIENT
REDUCTION GOAL

This section catalogs the types and costs of nutrient controls that were identified for meeting
the 40% reduction goal and is primarily the product of the four regional assessments. However, the
sum of the estimated nutrient reductions that would be achieved through implementing the regional
assessments still leaves Virginia short of the 40% goal. Therefore, in order to meet the goal,
additional options for nutrient reduction are offered at the end of this section.

Summary of Regional Nutrient Loadings and Reduction Targets

As depicted in Section IV, upon implementation of current nutrient reduction programs and
with projected growth in the Shenandoah-Potomac basin, there will still be a nutrient reduction gap
of 12% (0.247 million pounds) of phosphorus and 31% (6.327 million pounds) of nitrogen at year
2000. Table 6-1 presents the basin-wide estimates for nutrient loadings and projections broken down
for each region. This information was the starting point for the regional assessment process.

Table 6-1. Total Nutrient Loads for Virginia’s Shenandoah-Potomac Basin
Based on Implementation of Current & Planned State Programs

Year 1994 Progress to Date

1985 Controllable Loads Year 1994 Reported Values
(thousands of Ibs) (loads in thousands of 1bs)
Nitrogen Phosphorus Nitrogen % Change | Phosphorus % Change
Southern Shenandoah 4,083 942 3,082 -25% 639 -32%
Northern Shenandoah 2,742 419 2,084 -24% 318 -24%
Northern Virginia 12,505 658 12,552 0% 536 -19%
Lower Potomac 1,098 115 837 -24% 68 -41%
VA Potomac Basin 20,428 2,134 18,555 -9% 1,561 -27%
Year 2000 Projections
1985 Controllable Loads Year 2000 Estimated Values
(thousands of 1bs) (loads in thousands of 1bs)
Nitrogen Phosphorus Nitrogen % Change | Phosphorus % Change
Southern Shenandoah 4,083 942 2,796 -32% 641 -32%
Northern Shenandoah 2,742 419 2,088 -24% 313 -25%
Northern Virginia 12,505 658 12,935 3% 524 -20%
Lower Potomac 1,098 115 765 -30% 50 -56%
VA Potomac Basin 20,428 2,134 18,584 -9% 1,528 -28%
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A. Results of Virginia's Shenandoah-Potomac Strategy Assessment Process
Locally-Based Processs

The purpose of the regional assessment process was to identify practical, cost-effective and
equitable solutions for reducing nutrient loadings through a bottom-up approach that included local
officials, soil and water conservation districts, wastewater treatment operators, interest groups,
farmers and others. The main question to be answered was: "Which practices would be appropriate
for reducing nutrient loadings in your region, and what conditions would bring about the
implementation of these practices?"

Summaries and results of the four assessments are provided below. These summaries
include an overview of regional issues and nutrient sources, lists of participants, the types and costs
of recommended nutrient reduction practices, and certain recommendations for implementation, such
as expanded cost-share funding and technical assistance. The four regional assessments are
presented, in their entirety, in Appendices H through K.

Common Elements Among the Regional Assessment Processes

As discussed in Section V, the regional assessments followed a consistent format, guided
by the state technical assistance teams. In addition, a number of common viewpoints were expressed
by a majority of the participants. These are briefly discussed below as an introduction to the
summaries of the individual regional assessments.

No Unfunded Mandates

The most consistently voiced opinion by local officials, farmers and others who participated
in the assessment process was that they did not support unfunded mandates. The major factor
determining the involvement of these parties in the voluntary assessment process was an agreement
that the Strategy would not turn into an unfunded mandate.

Cost Effectiveness and Equity

Cost effectiveness means achieving the highest nutrient reduction per dollar spent. Equity
refers to sharing responsibility for nutrient reductions. Participants in the Shenandoah-Potomac
Strategy process expressed the need for a balance between equity and cost effectiveness.

The determination of which practices would be recommended through the assessment was
primarily based on cost effectiveness, rather than equity. However, participants wanted to be assured
that their neighboring regions, with varying types of nutrient sources, were equitably participating
in the process, regardless of who could achieve nutrient reductions less expensively. Equity was also
the guiding principle in deliberations on how the costs for these practices should be borne.
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Monitoring. Modeling and Related Technical Issues

The basic tools of the regional assessments were numerical goals, nutrient loading rates,
reduction efficiencies and costs. All of these numbers are, to a degree, based on estimates or
projections, such as estimates of acreage of land uses, crop types and management practices, and
projected changes in these figures; estimates of point-source loadings and projected population
increases; and projections of costs and nutrient reductions for the implementation of various
practices.

These estimates are based on state-of-the-art research and computer modeling, and one of
the best water quality monitoring networks in the nation. However, in each region, concerns were
raised regarding the comprehensiveness of the data and the accuracy of estimates.

There are important lessons to be learned from this experience. The first is that water quality
monitoring and other technical support are important for successful water quality initiatives. The
second is that public education efforts need to be expanded to ensure a greater understanding of the
rationale and technical basis for nutrient reduction and the tributary strategy program.
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1 Southern Shenandoah Regional Assessment

Regional Description

The Southern Shenandoah region is approximately one-third of the area of Virginia’s
Shenandoah-Potomac basin and includes all of Rockingham and Page Counties, portions of Augusta
and Highland Counties, and the cities of Harrisonburg, Staunton and Waynesboro. Nearly all of the
South Fork Shenandoah River, including its major tributaries the North, Middle and South Rivers,
is in this region. Based on 1994 data, agriculture and forest are the major land uses, with 59%
forested and 37% in cropland and pasture. Less than 4% of the region is urban or suburban. Ten
significant (greater than 0.5 mgd) point-source dischargers are located in the region, including seven
municipal wastewater treatment plants and three industries.

Summary of Nutrient Loadings and Reduction Targets
In 1985, this region contributed 20% (4.083 million Ibs) of the basin’s controllable nitrogen
load, and 44% (0.942 million lbs) of the controllable phosphorus load. In 1985, 77% of the region’s

controllable nitrogen and 65% of controllable phosphorus came from nonpoint sources. Table 6-2
provides regional loadings for 1985, 1994 and projected to the year 2000.

Table 6-2. Total Nutrient Loads for Southern Shenandoah Region

Based on Implementation of Current & Planned State Programs

Year 1994 Progress to Date

1985 Controllable Loads Year 1994 Reported Values
(thousands of Ibs) (loads in thousands of Ibs)
Nitrogen Phosphorus | Nitrogen % Change | Phosphorus % Change
Augusta County 1,765 416 1,245 -29% 256 -38%
Highland County 56 9 46 -19% 9 -5%
Page County 393 86 293 -26% 68 -21%
Rockingham County 1,868 431 1,499 -20% 307 -29%
Southern Shenandoah 4,083 942 3,082 -25% 639 -32%
) Year 2000 Projections
1985 Controllable Loads Year 2000 Estimated Values
(thousands of 1bs) (loads in thousands of lbs)
Nitrogen Phosphorus Nitrogen % Change | Phosphorus % Change
Augusta County 1,765 416 1,160 -34% 242 -42%
Highland County 56 9 41 -26% -9 -6%
Page County 393 86 257 -35% 62 -29%
Rockingham County 1,868 431 1,338 -28% 328 -24%
Southern Shenandoah 4,083 942 2,796 -32% 641 -32%
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Under current programs, by the year 2000 the region is expected to achieve a 1,287,000
pound reduction in annual nitrogen loadings (32% reduction for the region) and a 302,000 pound
reduction in annual phosphorus loadings (32% reduction). For nitrogen, this leaves a 346,000 pound

gap in reaching the 40% reduction goal. For phosphorus, this leaves a 75,000 pound gap in reaching
the 40% goal.

Overview of the Southern Shenindoah Regional Assessment Process

The Southern Shenandoah assessment included five regional meetings, with representation
from the four counties, three cities, and a number of the towns in the region; the Soil and Water
Conservation Districts; the Poultry Federation; the Farm Bureau; several environmental groups; and
a number of the point sources in the region. In addition to the regional meetings, the Central
Shenandoah Planning District Commission (PDC) coordinated numerous meetings with local

technical staff as part of the strategy development. The role of the Central Shenandoah PDC was
critical to developing the regional proposal.

From the outset, the decision was made to develop a regional strategy that achieved the
reduction goal, as opposed to individual county and city strategies that each achieved a 40%
reduction. The first step taken in the assessment process was to make sure that all local activities
were being accounted for in the nutrient reduction progress calculations. As the proposal was
developed, cost-effectiveness was the key factor in determining which additional actions to
recommend. The end result of the assessment process was the development of the Southern
Shenandoah Region - Potomac Tributary Strategy which is included in Appendix H. Endorsement
of the strategy document has been received from the Augusta County, Rockingham County, and
Highland County Boards of Supervisors; the Harrisonburg City Council; the Bridgewater Town
Council; the Shenandoah Valley and Headwaters SWCDs; and the Central Shenandoah PDC.

Summary of Southern Shenandoah Region Assessment Recommendations

The following recommended actions are the result of the assessment in the Southern
Shenandoah region. They rely primarily on additional agricultural measures implemented through
the state’s voluntary cost-share program as the most cost-effective means of achieving the goal.

1) - Nutrient Management Plans (NMPs) would be required by local ordinance on all intensive
agricultural operations:

2) Additional state staff would be provided to write these NMPs.

3) Increased cost-share funding for Best Management Practices (BMPs) would be provided to
the Soil and Water Conservation Districts (SWCDs).

4) Additional staff would be provided to the three SWCDs to oversee increased BMP activity.
It is anticipated that the major additional activities would be in the areas of stream fencing,
grazing land protection, stream protection, and animal waste control facilities (poultry litter
sheds, dairy pits and loafing lot systems).

5) Seventy-five percent (75%) cost-share funding would be offered on all animal waste control
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facilities (removing the cost-share funding cap on these practices). The impact would be
greatest on dairy pits, which cost an average of $100,000 each. Additional cost-share
funding would need to be provided to cover this cost without drawing resources from other
practices. -

6) Biological Nutrient Removal (BNR) technology would be installed at one basin of
Harrisonburg/Rockingham Regional Service Authority's North River treatment plant.

7 Voluntary monitoring for total nitrogen and phosphorus concentrations should be undertaken
at all point source plants in the basin with flows of 0.5 mgd or the equivalent.

8) The state needs to continue to improve its efforts to verify the loadings from the Southern
Shenandoah region; monitoring data and modeling information should be distributed more
widely. :

9) Grant funding for BNR should be included for future point source facility upgrades and
expansions. Several point source facilities in the Southern Shenandoah region that currently
discharge at low nitrogen contentrations might require BNR upgrades to maintain those low
concentrations as they increase their flow volume with growth.

Nutrient Loadings Under Proposed Southern Shenandoah Assessment

Table 6-3 includes a summary of the proposed regional increases in BMP implementation
for each type of practice and the associated nitrogen and phosphorus reductions. The result of these
recommended actions is a 50% reduction in the region’s nonpoint source nitrogen loading and a 44%
reduction in nonpoint-source phosphorus loading. The principle reductions are obtained through
increased nutrient management and the associated construction of animal waste control facilities.
The plan also includes a substantial amount of stream fencing which, in additon to a nutrient
reduction benefit, has a substantial impact on the biological integrity of local waters.

Overall nutrient reductions through the implementation of the proposed Southern
Shenandoah regional strategy would be 43% for nitrogen and 40% for phosphorus. The nutrient
reductions that would be achieved for each local jurisdiction under the proposed strategy are detailed
in Tables 6-4, 6-5 and 6-6.

Cost of the Proposed Southern Shenandoah Strategy

The total estimated cost of the proposed strategy for the Southern Shenandoah region is
$6,700,000. The strategy assumes that outside funding would be made available for BMP
implementation. The cost also includes additional technical staff that would be required under an
expanded BMP implementation program. An itemized cost estimate for the proposed Southern
Shenandoah Strategy is included in Appendix H.
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Table 6-S. Nonpoint Source Nutrient Loads for Southern Shenandoah Region

Based on Implementation of Proposed Regional Strategy

1985 Nonpoint Loads Year 1994 Reported Values
(thousands of 1bs) (loads in thousands of 1bs)
Nitrogen Phosphorus | Nitrogen % Change | Phosphorus % Change
Augusta County 1,264 265 936 -26% 205 -23%
Highland County 56 9 46 -19% 9 -5%
Page County 364 75 288 -21% 63 -16%
Rockingham County 1,443 268 1,007 -30% 189 -30%
Southern Shenandoah 3,127 617 2277 -27% 466 -24%
1985 Nonpoint Loads Proposed Regional Strategy
(thousands of Ibs) (loads in thousands of 1bs)
Nitrogen Phosphorus | Nitrogen % Change | Phosphorus % Change
Augusta County 1,264 265 583 -54% 143 -46%
Highland County 56 9 36 -35% 8 -11%
Page County 364 75 213 -42% 49 -35%
Rockingham County 1,443 268 738 -49% 146 -45%
Southern Shenandoah 3,127 617 1,570 -50% 346 -44%
Table 6-6. Total Nutrient Loads for Southern Shenandoah Region
Based on Implementation of Proposed Regional Strategy
1985 Controllable Loads Year 1994 Reported Values
(thousands of Ibs) (loads in thousands of Ibs)
Nitrogen Phosphorys | Nitrogen % Change | Phosphorus % Change
Augusta County 1,765 416 1,245 -29% 256 -38%
Highland County 56 9 46 -19% 9 ~5%
Page County 393 86 293 -26% 68 -21%
Rockingham County 1,868 431 1,499 -20% 307 -29%
Southern Shenandoah 4,083 942 3,082 -25% 639 -32%
1985 Controllable Loads Proposed Regional Strategy
(thousands of 1bs) (loads in thousands of Ibs)
Nitrogen Phosphorus Nitrogen % Change | Phosphorus % Change
Augusta County 1,765 416 934 -47% 202 -51%
Highland County 56 9 36 -35% 8 -11%
Page County 393 86 229 -42% 57 -34%
Rockingham County ' 1,868 431 1,144 -39% 301 -30%
Southern Shenandoah 4,083 942 2,343 -43% 567 -40%
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2. Northern Shenandoah Regional Assessment

Regional Description

The Northern Shenandoah region is one quarter of the area of Virginia’s Shenandoah-Potomac
basin and includes all of Clarke, Frederick, Shenandoah and Warren Counties and the city of Win-
chester. The majority of the North Fork Shenandoah River and all of the main stem of the
Shenandoah River are in this region. Based on 1994 data, agriculture and forestry are the major land
uses, with 57% forested and 39% in farmland and pasture. Only 4% is urban or suburban.

Summary of Nutrient Loadings and Reduction Targets

In 1985, this region contributed 13% of the Shenandoah-Potomac basin’s total controllable
nitrogen load and 20% of the total controllable phosphorus load. In the Northern Shenandoah region
in 1985, point sources contributed 33% of the loadings of both nutrients, and nonpoint sources
contributed the other 67%. Six municipal and industrial wastewater treatment plants in the region
are considered significant point sources. Table 6-7 provides regional loadings for 1985, 1994 and
projected to the year 2000 under current programs.

Table 6-7. Total Nutrient Loads for Northern Shenandoah Region
Based on Implementation of Current & Planned State Programs

Year 1994 Progress to Date

1985 Controllable Loads Year 1994 Reported Values
(thousands of Ibs) (loads in thousands of lbs)
Nitrogen Phosphorus Nitrogen % Change | Phosphorus % Change
Clarke County 388 60 327 -16% 53 -10%
Frederick County 834 164 808 -3% 128 -22%
Shenandoah County 796 136 700 -12% 106 -22%
Warren County 724 60 249 ~-66% 31 -48%
Northern Shenandoah 2,742 419 2,084 -24% 318 -24%
Year 2000 Projections
1985 Controllable Loads Year 2000 Estimated Values
(thousands of lbs) (loads in thousands of Ibs)
Nitrogen Phosphorus | Nitrogen % Change | Phosphorus % Change
Clarke County 388 60 317 -18% 53 -11%
Frederick County 834 164 858 3% 135 -18%
Shenandoah County 796 136 589 26% 85 -38%
Warren County 724 60 324 -55% 40 -33%
Northern Shenandoah 2,742 419 2,088 -24% 313 -25%
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Under current programs, by the year 2000 the region is expected to achieve a 654,000 pound
reduction in annual nitrogen loadings (24% reduction for the region) and a 106,000 pound reduction
in annual phosphorus loadings (25% reduction). This leaves a 443,000 pound gap in reaching the
40% reduction goal for nitrogen and a 62,000 pound gap in reaching the 40% goal for phosphorus.

Overview of the Northern Shenandoah Regional Assessment Process

The Northern Shenandoah assessment was cooperatively supervised by the chairperson of the
Lord Fairfax Soil and Water Conservation District (LFSWCD), and the state regional team leader
from the Department of Environmental Quality (DEQ). The assessment included five regional
meetings and additional meetings with various groups, including the board of supervisors of each
county, Farm Bureau representatives, and the Frederick Winchester Service Authority Board.

The meetings included representatives of each of the four counties; the City of Winchester;
the towns of Berryville, Strasburg and Woodstock; LFSWCD; the Friends of the Shenandoah River
and the Friends of the North Fork of the Shenandoah River. At the second meeting, technical
information was provided to these participants on nutrient loads and reductions targets, the Bay
Program's computer models, and options for Biological Nutrient Removal at wastewater treatment
plants in the region. Discussions were held regarding the approach of the regional assessment
process. The participants in the assessment determined that the localities would individually
consider developing local nutrient reduction assessments and the regional group would construct a
“regional framework’ that would be used to guide the development of local nutrient reduction plans.

At the third and fourth regional meetings, participants constructed a Regional Framework to
guide local nutrient reduction plans. The Framework was adopted by the Lord Fairfax Planning
District Commission and was then sent to local governments for final review. The only dissent on
the Regional Framework was from the Frederick County Board of Supervisors.

The full Regional Framework includes a list of the benefits that would accrue to citizens in
the region as a result of nutrient reduction. Several common goals were set forth. First, the region
will focus on agricultural BMPs as the most cost-effective way to reduce nutrients. Second, each
local strategy should combine cost effectiveness with shared responsibility. Finally, the region will
look for economic incentives to encourage citizens to voluntarily implement nutrient reduction.

The Framework addresses the different types of nutrient sources: agriculture, municipal,
industrial, residential and growth and development. The full Regional Framework, adopted June 19,
1996 by the Lord Fairfax Planning District Commission, is provided in Appendix I.

The following pages include brief summaries of the Clarke County and Shenandoah County
local nutrient reduction assessments, as adopted by the two county boards of supervisors. Status
reports are provided for the counties of Frederick and Warren and the City of Winchester. The full
regional assessment, inlcuding these local nutrient reduction plans, is also provided in Appendix I.

37



Local Nutrient Reduction Assessments for the Northern Shenandoah Region

Non-Point Source Nutrient Reduction Strategy for Clarke County

The Clarke County Nutrient Reduction Strategy, adopted by the Board of Supervisors,
includes measures to close the annual nutrient gap of 100,000 lbs. of nitrogen and 57,000 lbs. of
phosphorus. Nutrient loadings from Clarke County are mostly from non-point agricultural sources.
Clarke County proposes increased cost-share funding for a range of BMPs. The primary means for
reducing nutrient loads include farm plans, nutrient management, highly erodible land retirement,
grazing land protection, animal waste control facilities, and septic pump-out requirements.
Secondary methods will be erosion and sediment control, forest harvest management and urban
runoff management. Agricultural BMPs, including farm plans and nutrient management plans,
appear to be the most cost-effective BMP's available. The proposed numbers and/or acreages of
nonpoint-source BMPs included in the Clarke County assessment are provided in Appendix L.

Additional Soil and Water Conservation personnel are needed to administer any additional
cost-share funds for BMPs and to assist farmers in preparing and implementing these practices.
Fully implemented, the proposed Clarke County plan will lead to a 52% reduction in controllable
nitrogen loads and a 42% reduction in controllable phosphorus loads. The County is currently
implementing a number of programs that will serve to maintain the nutrient cap.

Shenanadoah County Nutrient Reduction Plan

The Shenandoah County Nutrient Reduction Plan was prepared by the County's Water
Resources Steering Committee and approved by the Board of Supervisors. The Committee
determined that implementing nutrient controls at the wastewater treatment plants in the County (all
of which are relatively small) would be very expensive. The committee developed a plan that chose
the most cost-effective methods of nutrient reduction but spread the costs over the entire population.
In general, agricultural BMPs were found to be the most cost-effective methods. The plan includes
proposed measures to maintain year 2000 nutrient levels once the nutrient gap is closed.

Currently, Shenandoah County is projected to achieve a 29% reduction in nitrogen and a 40%
reduction in phosphorus by the year 2000. The progress made so far by Shenandoah County is due
in large part to the implementation of nutrient management planning and BMPs by the county's
farmers. With a rnodest increase in the implementation of farm and forest plans, conservation
tillage, and nutrient management, Shenandoah County can meet the nitrogen reduction goal. This
reduction can be achieved by requiring all farmers and forest harvesters to have farm and/or forest
plans prepared that would include soil and water conservation and nutrient management
recommendations. To aid in implementation of these plans, the county requests additional state cost-
share funds for BMPs. The county would contribute the cost of one part-time position at the
LFSWCD to admirnister the cost-share program and assist in the preparation of farm and forest plans.

The county asks that the State Legislature enable counties to adopt an ordinance that requires
that farm and forest owners have prepared, and file with the County, a farm and/or forest plan,
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including soil conservation and nutrient management measures. The county intends for this
ordinance to require only that the plans be prepared. Implementation shall remain voluntary.

Warren County Nutrient Reduction Status Report

In Warren County, a major point-source reduction occurred in 1989 when the Avtex Rayon
Plant ceased operation. The plant closing reduced nitrogen loads by 422,198 pounds and phosphorus
loads by 20,564 pounds. Shifts from row crop to pasture use of farm land also have reduced nutrient
loadings. As a consequence, it is projected that by the year 2000 Warren County will exceed the
40% reduction goal for nitrogen and have a phosphorus nutrient gap of 4,000 pounds.

Warren County staff developed a Nutrient Reduction Plan that included further nutrient
reductions, particularly with regard to improved septic systems and opportunities for agricultural
cost-share practices in the County. Two meetings were held with the Board of Supervisors on this
plan and the Board determined that the septic system issue raised in the Plan warranted further
consideration by a County Committee, which was then formed by the Board for that purpose. The
Board adopted a resolution that supported nutrient and sediment reduction into tributaries and noted
the County’s past success in achieving nutrient reductions. The resolution also stated that the newly
formed Committee will consider additional actions to be taken to reduce nutrient loadings in the
County, while avoiding any mandates on Warren County citizens.

The agricultural BMPs, which were determined during the assessment to be potentially
available for implementation under a cost-share scenario in Warren County, are included in the
Northern Shenandoah Assessment in Appendix I. Implementation of these practices would place
Warren County over the 40% reduction goal in both nitrogen and phosphorus loadings by year 2000.

Frederick County Nutrient Reduction Status Report

The Frederick County Board of Supervisors went on record as not supporting the language of
the Regional Framework. A meeting was then held between the local and state co-coordinators of
the Northern Shenandoah assessment and the Frederick County Board. At that meeting, the Board
members expressed their concern that there had been insufficient involvement with the County’s
farming community. The Board also expressed concern over the effect that the nutrient cap would
have on future growth and development in the County.

The Board agreed that the state technical assistance team could put together a “strawman” list
of agricultural practices that could potentially be available for implementation in the County. After
that list was created, the state assistance team leader coordinated efforts with the County’s
agricultural community through the Virginia Farm Bureau (state and local) to ensure that their
interests were represented in the regional assessment. The list of agricultural BMPs that could
potentially be available for implementation in the County under a cost-share scenario is included in
the Northern Shenandoah Assessment in Appendix 1.
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City of Winchester and the Frederick-Winchester Service Authority

The City of Winchester and the Frederick-Winchester Service Authority (FWSA) participated
in the Shenandoah-Potomac Strategy assessment process. Concurrently, the FWSA voluntarily
participated in a BNR feasibility study sponsored by the Environmental Protection Agency and
conducted by VPI&SU. The VPI&SU investigator evaluated the Opequon wastewater treatment
plant, which already has a nitrification process installed. The FWSA has also undertaken a “needs
and capacity” study at the Opequon facility to prepare for future expansions or upgrades.

As a result of these parallel efforts, the FWSA Board held a meeting on September 16, 1996
to hear presentations by the state technical assistance team leader, the VPI&SU investigator and the
engineering consultant who is conducting the needs and capacity study. At this meeting, the Board
heard that the Opequon facility is efficiently designed for upgrade to BNR technology and that they
could request cost-share funding for such an upgrade through the Strategy assessment process.

The nutrient reductions that would be achieved through the operation of BNR at the Opequon
facility have been included in the Northern Shenandoah Assessment process. The estimated costs
for such an upgrade span a wide range, and this range has been included in the cost figures for the
Potomac Strategy. However, the FWSA Board has not yet reached a final decision on whether they
will propose the Opequon for cost-share funding and BNR upgrade through the Potomac Strategy.

Nutrient Loadings Under Proposed Northern Shenandoah Regional Assessment

Table 6-8 includes a summary of the proposed increases in BMP implementation by BMP
practice with the associated added nitrogen and phosphorus reductions. The result of these
recommended actions is a 54% reduction in nonpoint-source nitrogen loading and a 44% reduction
in nonpoint-source phosphorus loading. The principle reductions are obtained through increased
farm plans, nutrient management and grazing land protection.

Full implementation of the Northern Shenandoah Regional Strategy would achieve a 44%
reduction in the total 1985 controllable nitrogen load and a 40% reduction in the total 1985
controllable phosphorus load. The nutrient reductions that would be achieved for each local
jurisdiction under the proposed strategy are detailed in Tables 6-9, 6-10 and 6-11.

Costs for the Proposed Northern Shenandoah Assessment

The total cost for proposed nonpoint source nutrient reduction practices identified through the
Northern Shenandoah Assessment is $2,436,000, which includes $80,000 for two additional staff
at the Lord Fairfax Soil and Water Conservation District. Although two of the four counties (Clarke
and Shenandoah) stated that they would help fund these positions, it is not yet known whether a full
50% of the $80,000 would be provided through local funding. If the FWSA chooses to upgrade the
Opequon facility for BNR and to request state cost-sharing, the cost of that upgrade could range
between $570,000 and $2,850,000 (or possibly higher). This brings the total cost for implementation
of identified practices in the region to between $3,086,000 and $5,366,000.

40



6€9'vY T9S6LE

0 0 0

0 0 0

Sl L91 47!

0 0 0

0 0 0

£€C 001 !

0 0 0

695°1 6811 009
919 80T°S 0ss
192 07s‘t 00S

$6 95€°1 14
14897 TI1s'911 9oy
1699 670°8Y 066'¢€
09502 ¥$9°051 L6V v
606y S18°91 066°SE
$8€C viL'sT pIL'S

POV SuonoNpay pSppy OV Pasedlau]

Iy

%ESEP %L6'ES
8TY'8LT 88¢°6€8°1
€0z 1Tl 6¥9°766

(LL8T1) (99L°891)
92601 £88°¢C8

0 o
0 o -
LS 89 %0°€1
0 0 %00
£vLE 0€€’L %0001
1,681 ¥97°'66
991°1 ¥9¥°09 %0001
695°1 68%°11
919 g0z's -
SLS'l r41 Y4l AR
681 805°C
866'L TE6°tT! %EET
£90°'v1 9¥8'96 %9'T
LET' Y 891°60C¢  %6pS
pLT'SI 96£‘¥S %159
TL6'T 8TH'i¢ %8°L9

w.ad.ﬂmwddm

(aeak/sq]) suondNpay

0

0

1483

0

169
vl
0£8'y
009
0SS
T10'e
voL'l
LS8'TY
1SL'8
9Z£'08
9¢7's6
££8°9¢€

a8eiano)) pasodold R0 L

123 Jeaul]|
SWIDISAS
salie
saloe
saloe
SWIa)SAS
saJoe
saloe
salde
sae
$3108
saloe
sale
S3alde
salde
sa108
310064}

ASajeng [euoiday pasodoid jo uoneuawaldw] uo paseq
w0183y YeopuBuUIYS WIIYJION] J0J SUOHIINPIY JUALNN 2IN0G jutoduoN °g-93|qBL

:uononpay 1U2dad
:junowy 2{qe[joa3uo)) jutoduoN
:uononpay pasnlpy
:sa8uey)) as(} pue Joj wwsunsnfpy
:paonpay spunod [e10L
U0[193J01J UOISOIY dUI[aIoYS
gurdwing ondag
JuawadeuRIA JUSLIINN UBqI(]
siyonayd JINE/INMS Ueqin
01U0D) JUSUIPaS 29 UOISOXY
$21j1[198,] [01IU0)) JISEA [BUIUY
SurnsoAlR 18310,
Ba1y Joy1 Jayyng puB[POOM
sdung 10114 ssein)
sdo1)) 19A0D
011291014 WBdNg
uono9j0id pue’] Sulzeln
JuswaINay pue] 9qipoig AY3iH
jusageurAl JUSLINN
sue[d uue]
a3e[[1], UOTIBAIISUOD
TSWEsIL JNE



4y

-a1qissod st ¢gg 1 01 uosiiedwos ou pue s[e10) Peoj Y} 0] UOIIPPE JUIII B SI J 1S [N Sujied oyl "$861 ul
SJ.LS 101SaydUIp pue ¥eal) swielqy woiy asoy) o} patedwiod are A3ajesss jeuoiday syl Japun pue pe6l ul 1S uonbadp vSm 10] speof usinnu syl 330N

%" 96 %vc- y89 %CE- S6 %ve- 889 ovli 206 S[ej0] Yeopueudys wayHoN
%l Y4 %tE0I 161 %LS- ¢l %01 ¥01 [§3 ¥6 uslem [eAoy wo1g
%001~ 0 %001~ 0 %001~ 0 %001~ 0 € 437 usLe M 812914 XAV
%bt- S %0L 8¢ %91~ 9 %S11 14 L [44 eopueuays 3203spoopy
%81~ 9 %TE LY Y%l L- £ %LT- 9z 41 93 yeopueusys gingsens
%L9 9C %L9 90¢ %L9 9T %L9 90¢ S1 14| eopueuays e, 0330y
%001~ 0 %001~ 0 %S 1- 6 %0¢ Ll 01 £l Yeopueusys "ouj uds[ly
%001 - 0 %001- 0 %001~ 0 %001~ 0 LS L91 121531PUIM J9)SaYOUI M
--- 4! === 6 --- 14 --- .am 0 0 HoHapaly TIHAL sulyled
%E9- 174 %Il $- LO1 %Sh- 143 %Y 8SC 0 0 youepalg  uonbad() ySmd
%001~ 0 %001- 0 %001~ 0 %001~ 0 ¢ 91 Jorapaly 391D swelqy
SBW) % SHIOYASOYJ JBULY) % USHONIN |IFWH 9, Swoqdsouq 3Ueq) % USSONIN |SWIoydsoqq USSOMN onEs0Y Amrsed

a8ueyD U201 2 speoT A3oens [euoiSey a3ueyD 134 7 SPLoT H661 SpeoT JUSINN §861

(teaf£ 1ad spunod jo puesnoy) ur)
UOI3Y YEOPUEBUIYS UIIYJION SPEBOT JUILIINY] 324N0S JUlod 6'9 dqe ]



Table 6-10. Nonpeint Source Nutrient Loads for Northern Shenandoah Region
Based on Implementation of Proposed Regional Strategy

1985 Nonpoint Loads Year 1994 Reported Values
(thousands of Ibs) (loads in thousands of 1bs)
Nitrogen Phosphorus Nitrogen % Change | Phosphorus % Change
Clarke County 388 60 327 -16% 53 -10%
Frederick County 651 102 521 -20% 90 -11%
Shenandoah County 602 91 403 -33% 62 -33%
Warren County 198 26 146 -26% 18 -32%
Northern Shenandoah 1,839 278 1,396 -24% 223 -20%
1985 Nonpoint Loads Proposed Regional Strategy
(thousands of Ibs) (loads in thousands of lbs)
Nitrogen ~ Phosphorus | Nitrogen —~ %Change | Phosphorus % Change
Clarke County 388 60 163 -58% 35 -41%
Frederick County 651 102 408 -37% 76 -25%
Shenandoah County 602 91 214 -64% 37 -60%
Warren County 198 26 62 -69% 9 -63%
Northern Shenandoah 1,839 278 847 -54% 157 -44%

Table 6-11. Total Nutrient Loads for Northern Shenandoah Region
Based on Implementation of Proposed Regional Strategy

1985 Controllable Loads Year 1994 Reported Values
(thousands of Ibs) (loads in thousands of 1bs)
Nitrogen Phosphorus { Nitrogen % Change | Phosphorus % Change
Clarke County 388 60 327 -16% 53 -10%
Frederick County 834 164 808 -3% 128 -22%
Shenandoah County 796 136 700 -12% 106 -22%
Warren County 724 60 249 -66% 31 -48%
Northern Shenandoah 2,742 419 2,084 -24% 318 -24%
1985 Controllable Loads Proposed Regional Strategy
(thousands of Ibs) (loads in thousands of 1bs)
Nitrogen Phosphorus Nitrogen % Change | Phosphorus % Change
Clarke County 388 60 163 -58% 35 -41%
Frederick County 834 164 610 -27% 111 -32%
Shenandoah County 796 136 505 -37% 73 -46%
Warren County 724 60 253 -65% 34 -43%
Northern Shenandoah 2,742 419 1,531 -44% 253 -40%
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3 Northern Virginia Regional Assessment
Regional Description

The Northern Virginia (NoVa) region includes the counties of Arlington, Fairfax, Fauquier,
Loudoun, Prince William and Stafford and the towns and cities within those borders. It encompasses
about 32% of the land area of Virginia’s Shenandoah-Potomac basin, and includes several important
tributaries to the Potomac River. Approximately 1.7 million people reside in the ( NoVA) Region,
nearly one-third of the state's population. Based on 1994 data, the land cover is about 39% forested,
31% farmland and pasture, and 30% urban/suburban land. This region contributed 61% (12,505,000
lbs) of the total 1985 controllable nitrogen load and 31% (658,000 Ibs) of the controllable
phosphorus load in Virginia’s Shenandoah-Potomac basin. Loadings from point sources and
nonpoint sources were contributed on a percentage basis as follows:

Table 6-12. NoVA Region Baseline Nutrient Loads by Source Category

Nonpoint Source
Point Source
Agricultural Urban
Nitrogen Load 66% 23% 11%
Phosphorus Load 16% 60% 24%

Summary of Nutrient Loadings and Reduction Targets

This region contributed 61% (12,505,000 1bs) of the total 1985 controllable nitrogen load, and
31% (658,000 Ibs) of the controllable phosphorus load in Virginia's Shenandoah-Potomac basin.
Within the region. 66% of the nitrogen is contributed from point sources while 85% of the
phosphorus is contributed from nonpoint sources.

Under current programs, by the year 2000 the region is expected to experience a 430,000
pound per year increase in nitrogen (3%) and achieve a 134,000 pound per year decrease in
phosphorus (20%). A key reason for the increasing nitrogen load is the expected population increase
in the region. Based on 1990 census data and Virginia Employment Commission figures, the NoVA
Region's 2000 population is projected to be nearly 26% greater than the 1985 figure.

For nitrogen, this leaves a 5,432,000 Ib/yr gap in reaching the 40% reduction goal. For

phosphorus, this leaves a 129,000 Ib/yr gap in reaching the 40% nutrient reduction goal. Table 6-13
provides regional loadings for 1985, 1994 and projected to the year 2000 under current programs.
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Table 6-13. Total Nutrient Loads for Northern Virginia Region
Based on Implementation of Current & Planned State Programs

Year 1994 Progress to Date

1985 Controllable Loads Year 1994 Reported Values
(thousands of 1bs) (loads in thousands of ibs)
Nitrogen Ph oru Nitrogen % Change | Phosphorus % Change
Arlington County 1,733 56 978 -44% 13 -76%
Fairfax County 5,703 136 6,511 14% 113 -17%
Fauquier County 981 133 896 -9% 122 -8%
Loudoun County 1,240 191 1,056 -15% 169 -12%
Prince William County 1,678 104 1,677 0% 83 -20%
Stafford County 356 31 293 -18% 23 -27%
Blue Plains STP (VA) 814 7 1,142 40% 13 91%
Northern Virginia 12,505 658 12,552 0% 536 -19%
Year 2000 Projections
1985 Controllable Loads Year 2000 Estimated Values
(thousands of Ibs) (loads in thousands of lbs)
Nitrogen ~ Phosphorus | Nitrogen % Change | Phosphorus % Change
Arlington County 1,733 56 1,101 -36% 14 -76%
Fairfax County 5,703 136 6,867 20% 106 -22%
Fauquier County 981 133 854 -13% 116 -13%
Loudoun County 1,240 191 1,125 9% 178 -7%
Prince William County 1,678 104 1,697 1% 76 -27%
Stafford County 356 31 353 -1% 16 -48%
Blue Plains STP (VA) 814 7 936 15% 19 173%
Northern Virginia 12,505 658 12,935 3% 524 -20%

Overview of the Northern Virginia Regional Assessment Process

The Commonwealth has attempted to establish a strong local/state government partnership to
carry out the tributary strategy development process. Using basic data provided by the state on the
sources and magnitude of nutrient loads, and efficiencies and costs of control options, it was planned
that local governments would set the direction for future nutrient reduction efforts by selecting the
options most appropriate for the NoVA Region.

However, the assessment process as originally envisioned for the NoVA Region was
complicated by several factors that prevented a comprehensive discussion of the options for closing
the nutrient reduction gap. As a result, the assessment which follows is essentially a state-developed
"strawman" that attempts to integrate updated information provided by the localities while
suggesting nutrient control actions that appear to be practical, cost-effective and equitable.
Therefore, it is important to note that given the limited time frame and complexity of this topic, local
elected officials have not yet fully reviewed and concurred with the "strawman" assessment. It is
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hoped that continued discussions will result in agreement on the practices set forth in this strawman
or on some other form of regional assessment.

One key factor that influenced the assessment process was the need for a better local
understanding of the tools used by the federal/interstate Chesapeake Bay Program (CBP) to estimate
nutrient loads and predict water quality improvements resulting from load reductions. Knowledge
and acceptance of these monitoring and modeling programs was necessary before any meaningful
discussion on nutrient control options could take place. At the request of NoVA localities operating
large wastewater plants in the metro Washington area, three workshops were conducted by the EPA
Chesapeake Bay Program (CBP) in March-April 1996, where information was exchanged about
monitoring results, and model construction, capabilities, output, and validity. This information
formed the basis of the CBP's 1991-92 reevaluation of the nutrient reduction goal. These technical
sessions were beneficial to the local representatives, but apparently the available information did not
fully answer questions about the quantifiable habitat and living resource benefits that the reduction
goal will achieve. A fourth workshop is being planned for the fall of 1996 to discuss the policy
implications raised at the earlier meetings. Also, the CBP's 1997 Reevaluation of its Nutrient
Reduction Strategy program will provide additional opportunities to further document the benefits
resulting from nutrient reductions.

The end result of this process was the development of the Northem Virginia Regional
Strawman Assessment which is provided in Appendix J.

Summary of NoVA Region Assessment Recommendations (State Strawman)
1)  Increase use and coverage of nonpoint source BMPs as shown in Table 6-14.

2)  Retrofit all wastewater treatment plants in the Region, with a design capacity of 0.5 million
gallons per day (MGD) or greater, with year-round BNR, or an equivalent technology. Capital
cost = $112.8 million (figure is only for treatment needed beyond current or pending permit
requirements, in January 1996 dollars; service life of systems is 20 years). Determine
applicability to the Upper Occoquan wastewater reclamation plant.

3)  Review and confirm future daily flow projections and design capacities at NoVA Region
treatment plants. At plants not already doing so, institute effluent monitoring for total
nitrogen and total phosphorus, using standard accepted sampling protocols and analytical
methods.

4) Review and confirm cost figures for BNR retrofits. Owners and their consultants should
develop pre-design engineering cost estimates for unit processes essential for BNR level
treatment. Report costs only for retrofits needed to go beyond current or pending mandatory
treatment requirements.

5)  For regional acceptance of model results, the federal/interstate Chesapeake Bay Program
(CBP) must continue to be responsive to the information needs of the local governments. The
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CBP's 1997 Reevaluation of its Nutrient Reduction Strategy program should be structured to
produce results that further explain the habitat and living resource benefits that the nutrient

reduction goal will achieve, as well as further demonstrate the validity and credibility of the
predictive modeling tools used.

6) State and local representatives should continue the effort to further develop the Regional Pilot
Program (RPP) adopted by the Washington Council of Governments (COG) Board in June
1994, and reaffirmed October 9, 1996, consistent with any schedule and content determined
by the COG Board and any action of the General Assembly. The RPP has recommended
conditions under which it should be implemented, and these would be elements of a two-part
Memorandum of Understanding: 1) cost-share grants provided to address funding needs
identified for each plant; 2) plant retrofits proceed under defined criteria for pilot testing,
certain operational issues, and progress toward full implementation of nitrogen removal, as
laid out in the RPP.

7)  The Virginia Association of Municipal Wastewater Agencies (VAMWA) has produced an
official position paper on Virginia’s nutrient reduction goals. It has received strong support
from the VAMWA membership at all levels (Boards, Commissions, Councils, Executives, and
staff). Therefore, the VAMWA position should be considered as a primary implementation
mechanism for point source nutrient reductions. VAMWA''s position supports installation of
BNR technology at plants within the Shenandoah-Potomac basin conditioned on several
commitments by the Commonwealth, principally:

] Grant funding of at least 50% for construction of nutrient removal systems. It is
proposed that the General Assembly create a joint study committee to identify new
sources of funding for this cost-share program.

° Implementation through agreement, not by permit. This is consistent with the
Commonwealth's voluntary, cooperative tributary strategy program approach.
. Future "cap" controls based on equity and sound science.

Nutrient Loadings Under the Proposed Northern Virginia Regionél Assessment

Under this "strawman" assessment, the projected reductions for the NoVA Region are
estimated at 32% for nitrogen and 25% for phosphorus. Both figures are short of the 40% reduction
goal. Discussions with the NoVA local governments have been initiated to identify possible
measures, even beyond the expanded BMP coverage and point source retrofits suggested by the
"strawman," that could close this gap. Table 6-13 provides a summary of the proposed increases in
BMP implementation, by BMP practice, and the associated nitrogen and phosphorus reductions.
Nutrient reductions for each local jurisdiction under the proposed strawman assessment are fully
detailed in Tables 6-14, 6-15, 6-16 and 6-17.

Information is being exchanged regarding conservation easements, agricultural land
conversions from cropland to pasture/hayland, installation of animal waste control structures,
implementation of BMPs outside the state cost-share program, and some urban localities are
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reviewing data availability on stormwater retrofits. If these measures can be quantified in terms of
load reduction, they will contribute to the assessment, but are not expected to provide all the
reduction needed to meet the regional goal. Many options have the potential to "close the gap,” but
involve use of costly practices with diminishing returns in terms of pounds removed per dollar spent.

Point source retrofits for nitrogen removal could approach the limits of technology at a subset
of plants where it is most cost effective to do so, but this is not considered equitable in light of the
level of effort sought throughout the basin. If the practical limits of the "strawrnan" are accepted as
the Region's coniribution to the Shenandoah-Potomac Strategy, then additional cost effective
reductions may be achieved in other regions via trading mechanisms, if such a system were
developed.

Cost of the Proposed Northern Virginia Strawman Assessment
The total cost of the proposed Northern Virginia strawman assessment is approximately

$114.3 million, with about $112.8 million for upgrading wastewater treatment plants and the
remaining for agricultural and urban BMPs.

48



890°S1 8LYLTI

0 0 0

0 0 0

L6Y €8s 129°¢

£0€ TLL'T 9G]

0 0 0

0 0 0

0 0 0

€91°C AYAY! 669

919 £10°S L9V

081 £VET 81¢

S8 9LIT bSL

001°1 gTy'ol €91°S
€LY LT0'PE 99T
8T5°¢ 60t'8¢ 174 4
yZLl YA 0v8°€l

0 0 0
ﬂdqﬁwdnm aw% uwaquud
v_£o< w:o_uuzvoﬁ ﬂ.vﬁv/\ €WV ﬁummu.:::

6¥

%¥E'ST %900
165°5SS 9€L'90¢ Y
68L°0¥1 066°€98
(688°1€) (696°80¢€)
006801 7T0°SSS
989°1 [ Lv6'Lr -
0 Lev'er e
666 L1111 %S Tl
0111 $91°01 %S|
L98°1¥ 018°¢8 %0001
LT6°L 090y -
9€1°l 8€0°'L9 %0°'001
161°C 232 S
699 'S
85S IEp's
64 9zZ¥'e -
886°C 9TLLE %L
6€5°¢1 TL0'T6 %E°T
0€6°S L10'99 %L'8T
0Sp'8] 89£'69 %S 9L
0 0 %6°S8
Soydsoyd

(1eafysq]) suononpay

SLYTI
LTH
LTEL
Ty
96£°9
LT
819y
0lL
S0
1£6
v0ZT
8€8°11
0Tv's
75€°98
$01°0S1
8€LS9

1997 Jeaul]

SW9)SAS
saloe
53108
saloe

SWI0)SAS
saIoe
saloe
salo®
saIoe
saloe
saloe
saloe
saloe
saloe
saloe

EX o1 NI 1103 2% (- . 1:3 7Y o TR S |1V 1

adesan07) pasodoid [e10]

ASa1eng [euoi3ay pasodoud jo ucnejuawsdwy uo paseq
uo0i33y viwSiiA uIAYLION J0) SUOHINPIY JuALNNN] 304n0§ jutoduoN “pI-9dqe],

:uononpay U2IJ
;unowry ajqe[joszuo)) utoduonN
:uononpay paisnipy
:sa8uey) as() pue| 10§ Jusunsnipy
:paonpay spunod [B1o],
U01302}0.] UOISOIZ SUl[I0YS
Suiduing ondag
juswadeuey JUSLINN Ueqin)
sjyonay dNE/NMS Ueqdf)
[0I3U0D) JUSWIPIS 79 UOISOIY
SaNI[I98,] [ONUOD) JISBA| [EWIUY
unsaaIe] 152104
BoIy 10}]1,] J9Jjng pue[poom
sding 103j1 sseiD
sdo1D) 10A0)
uo1192101d Weang
uorsalold pue Suizesn
wowaIpey pue d[qrpord A3y
Juowdgeue JUSLINN
suejd wie]
33111 uonEBAIISUOD

TusunesI] JNH



-

39210 Fuyuny p] pue oBWIOI0g JOMOT wox asoiy o paredwod aue K3a1eng [euoiSay ayy sepun PUB p661 Ul 1S JBWIOI0] oMo' J0] SPE

L

0s

'$861 U1 SdLS

o jusinnu sy 9ON

%ET- 6L %6€- ¥00°'s %6E- £9 %L [LL°8 £61 8618 s[ej0L BIUIBNA WAyON
%C 4 %L8 44 %6p~ I %0~ 6 z $9 piojjeis emnby
%08~ > %65~ vE %S~ > %] v8 I £8 welrm id oanuen(
%S € S %8%- 1743 %" 14 %6 99 2 609 werimId Ksuoopy
%¢€S- > %It £y %C9- i> %651 66 I 8¢ welim 1d 8# K10 9feq
%6 I %L 8 %LT | %9 L6 I 16 werj{Ip Id 1# A0 o1eq
%LS- z %l€- ) %8b- [4 %EE 61 S 12 unopno-j aqIALR0INg
%L8L 14 %8P L6 %9L9 81 %801 9ct z §9 unopno- 3nqgsaay
%09- L %bs- 126 %99- 9 %87 9p$‘T 91 v66°1 eLIpURX3[Y eLpuexaly
%6t 9 %61 ziL %992 € %E01 91Z'1 1 L6S xejaey vson
%001~ 0 %001~ 0 %001~ 0 %001~ 0 z 6L xepned YD Fununy sy
2%0¢€- I %S+ 7001 %1p- 0! %91- Zr8‘l vl 906°1 Xepeq SBWI0J0] 1oMO']
%68- S %96~ vTL %06 S %9p- L83 Ly w9l uoduIy uoguIpy
%ELT 61 %S 1 9¢6 %16 £l %0¥ (44N L vig 04 (VA)sutejd snjg
WY % SAIOUAsOY SPULTHT; SIOMN | sswenyo; STIoYdsold 33ULYD Y, USPOMIN |STIOUASONd USSOMN UonE30] xroed
a3ueyD 1usd1ag 2% speo AFareng jeuoi3ay a3uey) 1assag % speo veg| SpeoT JUSLINN $861

(1eaf 12d spunod o puesnoy; ur)

uoI3aY BIUIZAIA UIIYIION speoT JUILYNN 3IN0S JUI0] S1°9 dqe]



Table 6-16. Nonpoint Source Nutrient Loads for Northern Virginia Region

Arlington County
Fairfax County
Fauquier County
Loudoun County
Prince William County
Stafford County

Blue Plains STP (VA)

Northern Virginia

Arlington County
Fairfax County
Fauquier County
Loudoun County
Prince William County
Stafford County

Blue Plains STP (VA)

Northern Virginia

Based on Implementation of Proposed Regional Strategy

1985 Nonpoint Loads Year 1994 Reported Values
(thousands of Ibs) (loads in thousands of lbs)
Nitrogen Phosphorus Nitrogen % Change | Phosphorus % Change
92 9 91 -1% 9 2%
926 103 907 2% 95 -8%
981 133 896 -9% 122 -8%
1,161 184 901 -22% 148 -19%
857 98 732 -15% 78 -20%
291 29 254 -13% 22 -25%
0 0 0 0% 0 0%
4,307 556 3,781 -12% 474 -15%
1985 Nonpoint Loads Proposed Regional Strategy
(thousands of 1bs) (loads in thousands of ibs)
Nitrogen Phosphorus | Nitrogen % Change | Phosphorus % Change
92 9 87 -6% 8 -10%
926 103 855 -8% 82 -20%
981 133 821 -16% 112 -'6%
1,161 184 783 -33% 132 -2 "%
857 98 678 21% 67 -31%
201 29 220 -24% 13 -55%
0 0 0 0% 0 0%
4,307 556 3,443 -20% 415 -25%
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Table 6-17. Total Nutrient Loads for Northern Virginia Region
Based on Implementation of Proposed Regional Strategy

1985 Controllable Loads Year 1994 Reported Values
(thousands of 1bs) (loads in thousands of Ibs)
Nitrogen Phosphorus Nitrogen % Change } Phosphorus % Change
Arlington County 1,733 56 978 -44% 13 -76%
Fairfax County 5,703 136 6,511 14% 113 -17%
Fauquier County 981 133 896 -9% 122 -8%
Loudoun County 1,240 191 1,056 -15% 169 -12%
Prince William County 1,678 104 1,677 -0% 83 -20%
Stafford County 356 31 293 -18% 23 27%
Blue Plains STP (VA) 814 7 1,142 40% 13 91%
Northern Virginia 12,505 658 12,552 0% 536 -19%
1985 Controllable Loads Proposed Regional Strategy
(thousands of ibs) (loads in thousands of 1bs)
Nitrogen Phosphorus Nitrogen % Change | Phosphorus % Change
Arlington County 1,733 56 811 -53% 13 -76%
Fairfax County 5,703 136 3,489 -39% 105 -23%
Fauquier County 981 133 821 -16% 112 -16%
Loudoun County 1,240 191 889 -28% 155 -19%
Prince William County 1,678 104 1,159 -31% 74 -29%
Stafford County 356 31 342 -4% 15 -51%
Blue Plains STP (VA) 814 7 936 15% 19 173%
Northern Virginia 12,505 658 8,447 -32% 494 -25%
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4. Lower Potomac Regional Assessment

Regional Description

The Lower Potomac region encompasses approximately 7% of the land area in Virginia's
Shenandoah-Potomac basin and includes portions of King George, Westmoreland, and
Northumberland Counties and the Town of Colonial Beach. It includes several significant tributaries
to the Potomac River, including Upper Machodoc Creek, Mattox Creek, Nomini Creek, Lower
Machodoc Creek, Yeocomico River, Coan River and Little Wicomico River. Approximately 54%
of the area of this region is forested, and 18% is farmland and pasture. Two significant point sources
of nutrients are located in this region, one in King George County and the other in the Town of
Colonial Beach.

Summary of Nutrient Loadings and Reduction Targets

The Lower Potomac region contributed 5% (1.098 million 1bs) of the total 1985 controllable
nitrogen load and 5% (0.115 million lbs) of the controllable phosphorus load in Virginia’s
Shenandoah-Potomac basin. In 1985, nonpoint sources contributed 97% of the region’s nitrogen
load and 3% of the region’s phosphorus load. Table 6-18 provides regional loadings for 1985, 1994
and projected to the year 2000 under current programs.

Table 6-18. Total Nutrient Loads for Lower Potomac Region
Based on Implementation of Current & Planned State Programs

Year 1994 Progress to Date

1985 Controllable Loads Year 1994 Reported Values
(thousands of Ibs) (loads in thousands of 1bs)
Nitrogen Phosphorus Nitrogen % Change | Phosphorus % Change
King George County 249 26 214 -14% 16 -37%
Northumberland County 304 30 213 -30% 15 -50%
Westmoreland County 545 60 409 -25% 37 -39%
Lower Potomac 1,098 115 837 -24% 68 -41%
Year 2000 Projections .
1985 Controllable Loads Year 2000 Estimated Values
(thousands of 1bs) (loads in thousands of Ibs)
Nitrogen ~ Phosphorus | Nitrogen % Change | Phosphorus % Change
King George County 249 26 206 -17% 12 -53%
Northumberland County 304 30 192 -37% 9 -69%
Westmoreland County 545 60 367 -33% 29 -51%
Lower Potomac 1,098 115 765 -30% 50 -56%
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Under current programs, by the year 2000 the region is expected to achieve a 0.333 million
pound reduction in annual nitrogen loads (30% regional reduction) and a 65,000 pound reduction
in annual phosphorus loads (56% reduction). For nitrogen, this leaves a 0.106 million pound gap
in reaching the 40% goal. The region is projected to surpass the 40% phosphorus reduction goal by
the year 2000.

Overview of the Lower Potomac Regional Assessment Process

Each of the three counties and the one incorporated town, Colonial Beach, has adopted a
Chesapeake Bay Preservation Act program in which the entire jurisdiction is subject to the
performance criteria of the Preservation Act Regulations. These management measures provided a
strong framework for the regional assessment that was conducted and for continued efforts to reduce
nutrient loadings.

A series of meetings took place between March and September 1996 among local government
elected officials and staff, PDC staff, representatives of soil and water conservation districts, and
other representatives of various citizen groups. The purpose of the meetings was to forge a
consensus on the most practical and cost-effective combination of measures to reach the 40%
nutrient reduction goal.

Steps taken in the Lower Potomac region were to review loading estimates and suggest
refinements to state agency staff. A strawman regional assessment was prepared for review and
discussion among the regional participants. The end result of the assessment process was the
development of the Lower Potomac Regional Assessment which is included in Appendix K.

Summary of Lower Potomac Region Assessment Recommendations

The nutrient reduction scenario crafted by the Lower Potomac regional participants relies on
increased activity in a number of different areas; however, nutrient reductions resulting from
increased use of agricultural BMPs are paramount. This is appropriate since more than ninety-five
percent of the 1985 controllable nutrient loads within the Lower Potomac region can be traced back
to nonpoint sources. Of that figure, over eighty percent of the total controllable nutrient loads are
from cropland. The remaining nutrient loads are split nearly evenly across the other land use
categories of non-rural, point source, and agricultural activities other than crop production.

In this scenario, all reductions beyond those projected under current funding levels of state and
federal programs will be achieved through expansion of nonpoint source BMPs. Expansion of these
practices results in a 39.4% decrease in the annual controllable nitrogen load and a 63.2% decrease
in the annual controllable phosphorus load by the year 2000 from point and nonpoint sources
combined. Therefore, any reductions that may be attributable to potential changes at the wastewater
treatment plants (WWTPs), in this region, Colonial Beach and Dahlgren plants, could be used to
augment and/or offset those nonpoint source reduction measures shown under the regional scenario.
It is possible that with further upgrades or other modifications at the WWTPs, the region could meet
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or exceed 40%. In any case, future population growth and the associated increased loads from the
wastewater treatment plants will require continual upgrades to maintain the cap.

Under the interstate Chesapeake Bay Program, Virginia has been involved in a federally
funded technical support study on the use of biological nutrient removal (BNR) at wastewater
treatment plants in the Shenandoah-Potomac basin. Regional participants recommended that the two
municipal wastewater treatment plants, Colonial Beach and Dahlgren, take part in the study.
Colonial Beach has formally requested inclusion in the study.

The regional participants agreed that an increase is feasible in the number of acres employing
conservation versus conventional tillage methods from the 1994 figure of 51% (of all potential
treatment coverage that could occur for the BMP) to a figure of 70.6% in the year 2000. They also
agreed that an increase in this practice would have a high impact in the region, relative to other
possible nutrient reduction measures that could be taken. The group went on to note that this goal
of 70.6% is feasible on average over the long term, although there could be an occasional growing
season when market forces could disrupt the typical two-year, three-crop rotation practices
commonly in use in this region. In these years, this level of implementation would not occur.

In addition, over the long term, significant shifts in type of crop production could also impact
crop rotation practices. However, group participants believe that recent agricultural indicators point
to continued promotion of conservation tillage for the crop production and rotation practices
expected for the next several years in this region. Participants expect vegetable farming to increase
in the region, and they agreed that promotion and demonstration of no-till methods of vegetable
farming would yield significant benefits in nutrient reduction.

The regional participants agreed that an increase in the number of acres employing nutrient
management measures from a 1994 figure of 21% to a figure of 54.5% in the year 2000 is feasible,
given certain conditions. Those conditions are that cost-share funds, 50% or better, be provided for
nutrient management BMPs such as, but not limited to: tissue testing, split applications of nitrogen
(especially on leachable soils), soil testing, cover crops, and use of banding equipment for fertilizer.

In addition, tissue testing requires laboratory analysis methods taking, on average, three days
to complete. Therefore, this and the costs associated with testing are viewed as barriers to more
wide-spread use of the practice. Research is on-going to develop an inexpensive in-field tissue test,
although some experts believe that a practical and relatively accurate field test applicable to Virginia
crop production is still a decade away. Meeting participants suggested that the state could provide

resources to help promote development of an in-field tissue testing procedure that was accurate for
more than one crop.

The regional participants also recommended that methods be devised to more accurately
document the number of acres under both voluntary nutrient management and conservation tillage
which are not now completely accounted for. They estimated that there may be significant acres in
this region which fall into this voluntary category. It was recommended that a grant or other
funding source be found to refine the Voluntary BMP Survey to focus on this region. Participants
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also agreed there was a need to develop a database, in a format which would be useful to the public,
of information obtained from water quality monitoring efforts.

The regional participants agreed that since much of the land farmed in the region is rented,
there is a need to determine how to better target the farm manager or land user, in addition to the
farm owner, for education in nutrient management and other conservation farming techniques. They
agreed there is a need to increase the communication and involvement between local governments
and the agricultural water quality specialists who develop farm plans in Chesapeake Bay
Preservation Areas.

In general, the group believed that the existing use of state and federal resources should be
studied to eliminate overlap and to increase productivity and efficiency of delivery to end-users.
While there may be a need for increased staffing in this region, two factors make it difficult to say
with certainty that additional staff resources will, in fact, be needed. First, the Nutrient Certification
Program established by the Department of Conservation and Recreation is in its infancy, and the
effect that private nutrient management consultants may have on nutrient reductions in the region
has not yet been established. Second, the Chesapeake Bay Local Assistance Board has given Notice
of Intent to consider amending the Chesapeake Bay Preservation Act Designation and Management
Regulations to acheive (among other objectives) more water quality protection practices.

The regional participants agreed that establishment of woodland buffer filter areas would have
a high impact on nutrient reduction. The group suggested the Department of Game and Inland
Fisheries’ wildlife management plans and/or other similar programs within the framework of the
state’s agricultural tax incentive program include establishment of suitable food patches in the
buffers to attract deer and other wildlife. Hunters would then pay fees to hunt in these wildlife
management zones bordering waterways. The group agreed that provision of cost-share funds or
other financial incentive measures would encourage farmers to plant marshlands in millet or other
grains attractive to water fowl. The scenario proposes the acreage devoted to woodland buffer filter
areas be increased from the zero currently designated as such in 1994 to 240 acres by the year 2000.

The regional participants also agreed that urban nutrient management, modification of lawn
fertilizer use by homeowners and others, was a critical component of an effective nutrient reduction
strategy in this region, since residential development (particularly waterfront residential) is expected
to continue. The group believes that educational efforts such as workshops, recycling efforts, and
the master gardener program are valuable approaches, and should be encouraged and funded. The
group also supports the idea of requiring, or aggressively promoting, soil testing by commercial lawn
care companies before they apply fertilizer to their customers’ properties. The group agreed that the
media should be used aggressively to educate the public on conservation practices.

Regional participants do not expect a significant increase in the use of cover crops beyond
what is expected under current programs and practices in this region, therefore the scenario assumes
no increased nutrient reduction from this practice. Furthermore, some participants expressed
concern that the recent decision by the State Cost Share Board to eliminate the small grain cover
crop practices from the BMP cost-share program, beginning in 1998, may reduce the practice below

56

[



existing levels of usage. Participants agreed that cost-share funding for small grain cover crop
practices should be retained.

Additional recommendations are described in the complete Lower Potomac regional
assessment, provided in Appendix K.

Nutrient Reductions Under the Proposed Lower Potomac Regional Assessment

Under this assessment, the load reductions in the Lower Potomac region are projected to be
39% for nitrogen and 63% for phosphorus. Table 6-19 provides a summary of the proposed
increases in BMP implementation for each type of practice and the associated nitrogen and
phosphorus reductions. The nutrient reductions for each local jurisdiction under the proposed
assessment are detailed in Tables 6-20, 6-21 and 6-22.

Cost of the Proposed Lower Potomac Regional Assessment

The estimated cost for implementation of the proposed Lower Potomac regional assessment
is about $500,000.
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Table 6-21. Nonpoint Source Nutrient Loads for Lower Potomac Region
Based on Implementation of Proposed Regional Strategy

1985 Nonpoint Loads Year 1994 Reported Values
(thousands of lbs) (loads in thousands of Ibs)
Nitrogen Phosphorus | Nitrogen % Change | Phosphorus % Change
King George County 244 24 203 -17% 15 -36%
Northumberland County 304 30 213 -30% 15 -50%
Westmoreland County 522 52 383 -27% 30 -41%
Lower Potomac 1,070 106 799 -25% 61 -43%
1985 Nonpoint Loads Proposed Regional Strategy
(thousands of Ibs) (loads in thousands of 1bs)
Nitrogen Phosphorus Nitrogen % Change | Phosphorus % Change
King George County 244 24 156 -36% 8 -65%
Northumberland County 304 30 159 -48% 7 -78%
Westmoreland County 522 52 297 -43% 20 -62%
Lower Potomac 1,070 106 611 -43% 35 -67%

Table 6-22. Total Nutrient Loads for Lower Potomac Region

Southern Shenandoah
Northern Shenandoah
Northern Virginia
VA Potomac Basin

Southern Shenandoah
Northern Shenandoah
Northern Virginia
VA Potomac Basin

1985 Controllable Loads

Based on Implementation of Proposed Regional Strategy

Year 1994 Reported Values

(thousands of 1bs) (loads in thousands of 1bs)

Nitrogen Phosphorus Nitrogen %_Change | Phosphorus % Change
249 26 214 -14% 16 -37%
304 30 213 -30% 15 -50%
545 60 409 -25% 37 -39%

1,098 115 837 -24% 68 -41%

1985 Controllable Loads Proposed Regional Strategy

(thousands of 1bs) (loads in thousands of 1bs)

Nitrogen Phosphorus Nitrogen % Change | Phosphorus % Change
249 26 184 -26% 10 -61%
304 30 159 -48% 7 -78%
545 60 323 -41% 26 -57%

1,098 115 666 -39% 42 -63%
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5. Summary of Regional Assessment Nutrient Reductions

If the full suite of nutrient reduction practices identified in the four regional assessments are
implemented, Virginia’s Shenandoah and Potomac River basins will have achieved a 36% reduction
in the 1985 controllable annual loadings of both nitrogen and phosphorus (Table 6-23). This will
leave Virginia short of the 40% reduction goal by an annual loading of 0.730 million pounds of
nitrogen and 75,000 pounds of phosphorus. Table 6-23 presents these loading and reduction figures
for each Potomac basin region and the basin as a whole.

Table 6-23. Total Nutrient Loads for Virginia’s Shenandoah-Potomac Basin
Based on Implementation of Proposed Regional Strategies
(thousands of pounds per year)

Nitrogen Phosphorus
Loading % Change Loading % Change
Southern Shenandoah 2,343 -43% 567 -40%
Northern Shenandoah 1,531 -44% 253 -40%
Northern Virginia 8,447 -32% 494 -25%
Lower Potomac 666 -39% 42 -63%
Virginia’s Potomac Basin 12,987 -36% 1,357 -36%

As shown in the table above, the sum of nutrient reductions outlined in the Shenandoah and
Potomac basins regional assessments achieves a 36% loading reduction for each nutrient, but does
not reach the 40% reduction goal for the basin. As a result, additional options are presented for
closing the remaining 4% nutrient gaps, for both nitrogen and phosphorus, below in Section B.
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B.  Options for Closing the Remaining Nutrient Gap
Basin-Wide Upgrades to Biological Nutrient Removal

Throughout the Strategy process, the Commonwealth has worked with citizens and
stakeholders to identify all practical, equitable and cost-effective options for meeting the full 40%
nutrient reduction goal. One clear way to sufficiently reduce point-source nutrients into the
Potomac River would be for all “significant” treatment plants (discharge at least 500,000 gallons per
day) in the basin to upgrade thetr facilities to BNR technology and operate it throughout the year.

A review of the Shenandoah-Potomac regional assessments indicates that not all of the point
source discharges were slated for upgrading with BNR or technologies achieving similar nutrient
reductions. Therefore, the remaining nutrient gap could be closed if the discharges listed in Table
6-24, that were not identified through the assessment process for upgrading with BNR, also upgrade
to BNR or take alternative steps resulting in an equivalent reduction in nutrients.

Table 6-24. Point Source Nutrient Loadings Under Basin-Wide BNR
Based on Implementation of Proposed Basin Strategy
(nutrient loads in thousands of pounds per year)

Region Facility Nitrogen  Phosphorus Capital Cost*
S.Shenandoah Fisherville STP 20.6 5.2 $0.5 - $6.565 M
S.Shenandoah North River STP 147.0 37.0 $3.614 - $14289 M
S.Shenandoah Middle River STP 88.2 222 $0-83312M
S.Shenandoah Stuarts Draft STP 16.2 41 $0-$1.883 M
S.Shenandoah Waynesboro STP 54.4 13.7 $9.0 - $20.338 M
N.Shenandoah Front Royal STP 71.4 147 $9.678 M
N.Shenandoah Parkins Mill STP 35.7 74 $2.365 M
N.Shenandoah Rocco Farm Foods 29.1 3.5 §2.022M
N.Shenandoah Strasburg STP 17.4 3.6 $1.586 M
N.Shenandoah ~ Woodstock STP 14.3 29 | $1.444 M
Lower Potomac  Colonial Beach STP 16.0 3.4 $2.230 M
Lower Potomac  Dahlgren STP 10.7 23 . $1.154 M

Totals: 521.0 120.0 $33.593 - 66.866 M

* A range of capital costs is shown in some cases due to a lower estimate available from BNR Retrofit Study being
conducted by Dr. Clifford Randall of VPI&SU. In addition, some facilities are currently acheiving nitrogen loads
equal to, or better than, BNR treatment levels and may not be candidates for retrofit if this performance can be
maintained.

62

0



This option for meeting the 40% nutrient goal would substantially increase the cost of the
Shenandoah-Potomac Strategy beyond the sum of the practices identified through the four regional
assessment processes. However, this option would improve the current balance of equity in the
Strategy with regard to the level of implementation among regions, and between nonpoint-source
and point source nutrient controls.

Additional Nenpoint-Source Reductions

In the nonpoint source arena, there are a wider variety of options for achieving additional
nutrient reductions in the Shenandoah-Potomac basin. It is expected that the “demonstration effect”
of Virginia’s agricultural BMP cost-share program will continue under a scenario of increased
availability of cost-share funds. This demonstration effect was identified through a survey
conducted by the Virginia Department of Conservation and Recreation which showed that a much
greater number of Virginia farmers implement some form of BMP, as compared to the the number
who receive cost-share funding for BMP practices (estimated ratio of 2:1, respectively). These data
appear to indicate that farmers see the operational and economic benefits of these practices, as
demonstrated by their neighbors who implement the practice through the cost-share program, and
decide to implement the practice themselves even if they don’t participate in the cost-share program.

The ratio of non-cost-share BMPs to cost-share BMPs would likely decrease under a vastly
upgraded cost-share system. However, the demonstration effect would still occur and would lead
to the implementation of agricultural BMPs outside of the cost-share program.

Potential Nutrient Reductions Under Virginia’s Agricultural Stewardship Act

Virginia's Agricultural Stewardship Act (ASA - Virginia Code, Section 10.1-559.1.) is the
product of the joint efforts of the agricultural community, environmental groups, state agencies, and
the Virginia Association of Soil and Water Conservation Districts. These groups are currently
working with the Virginia Department of Agriculture and Consumer Services to flesh out the ASA
program, which is slated to be implemented on April 1, 1997.

The purpose of the ASA is to alert agricultural producers, who are not subject to a permit from
the State Water Control Board, to aspects of their operations that are causing, or will cause, water
pollution. Investigations under the ASA are initiated through complaints to the Commissioner of
Agriculture and Consumer Services. Upon receipt of a complaint, either the Commisstoner or the
local soil and water conservation district will investigate to determine whether the activity in
question is causing or will cause sediment, nutrient or toxin pollution in the water.

Upon a determination that the agricultural activity is causing or will cause water pollution, the
producer will be asked to develop a plan to correct the problem and then to implement the plan over
a period of time. These plans are to contain BMPs or other measures that will eliminate the
pollution. If the producer does not develop a plan, or if the producer develops a plan, but fails to
implement it, then enforcement action can be taken against the producer.
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As with any new program, there are no means of predicting the size of the contribution that
the ASA may make to reducing nutrient loadings. From the experience of the other states with
similar programs, approximately 200 to 300 complaints per year can be expected for the entire state.
These other states have found that the complaints usually involve erosion problerns and animal waste
practices, so the ASA will potentially play a role in reducing nutrient loadings. The ASA requires
that the Commissioner prepare an annual report, summarizing actions taken under the ASA, which
may provide a basis for estimating the nutrient reduction impacts in the future.

Urban and Suburban Nonpoint-Source Nutrient Reductions

Throughout the Strategy process, many participants expressed the viewpoint that major
nutrient loading to the Potomac River occurs as a result of urban runoff and, in particular, runoff
from fertilized lawns in residential areas. These participants stated that this nutrient source must be
addressed effectively before nutrient loads in the basin can be truly minimized.

The problem of managing nonpoint-source runoff from developing lands and urban landscapes
is addressed in Virginia through a number of programs, including Erosion and Sediment Control,
Stormwater Management, the Chespeake Bay Preservation Act, and related technical assistance. The
problem of managing nutrient-laden nonpoint source runoff from fertilized lawns in residential areas
is addressed through voluntary technical assistance programs of the Virginia Department of
Conservation and Recreation and the Virginia Cooperative Extension Service.

These programs have had an effect on reducing nutrient loads in the Shenandoah-Potomac
basin. However, in order to achieve equity with the substantial efforts that will be undertaken by
Virginia’s farmers in the basin, it is recommended that an evaluation be conducted, in cooperation
with local governments in the basin, to look at the variety of nutrient-reduction techniques or
programs that may be available, particularly with respect to managing residential nutrient loadings.
This evaluation could be initiated through a study commission or other type of ad hoc body.

Shenandoah-Potomac Basin Loadings: Assessments Plus Closing the Gap

This section identifies possible point and nonpoint source options to close the remaining
nutrient gap, beyond the reductions achieved through the four Shenandoah-Potomac regional
assessments, and reach the 40% reduction target. Implementation of the nutrient reduction actions
identified in the four assessments, plus the reductions resulting from the upgrades to the treatment
facilities identified in Table 6-24, will achieve a 40% reduction in both nitrogen and phosphorus.

Table 6-25 presents the nonpoint source nutrient reduction practices identified for the
Shenandoah-Potomac basin. This list contains no additional practices beyond the sum of the four
regional assessments until such time as any additional nutrient reductions achieved through the
Agricultural Stewardship Act or other programs can be quantified.

Table 6-26 presents the figures for full implementation of all identified point source and
nonpoint source nutrient-reduction practices for the Shenandoah aand Potomac River basins.
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C. Implementing Virginia’s Shenandoah and Potomac River Basins Tributary Strategy
Implementing Increased Agricultural Cost-Share Program

The principal program enhancement recommended in the regional assessments to achieve the
Potomac River 40% nutrient-reduction goal is a substantial increase in the level of cost-share funds
available to farmers in the Shenandoah-Potomac basin. The implementation of increased cost-share
funding can occur through the mechanism that currently exists at the Department of Conservation
and Recreation and the soil and water conservation districts in the basin. Full implementation may
require additional staff at DCR who are targeted to this program or additional staff at the local level,
as preferred by Shenandoah County and the Lord Fairfax Soil and Water Conservation District. In
each of the districts, staff will be needed to administer these new funds, and these staff needs are
addressed in each of the regional assessments.

Implementing Point Source Upgrades
Point Source Hierarchv for Nutrient Reduction in the Potomac Basin

Background and Description. Virginia's Shenandoah-Potomac Strategy is based on the
Commonwealth's commitment to work in partnership with citizens, farmers, businesses, wastewater
treatment plant owners and local governments in the basin to achieve voluntary nutrient reductions.

Although many citizens voiced their support for a non-regulatory approach to nutrient
reduction, the majority of these citizens stated that a purely voluntary program will likely not reach
the full 40% nutrient reduction goal for the Potomac River. These citizens believe that the voluntary
approach should be enhanced so that parties who voluntarily participate in nutrient reductions can
be assured that their neighbors and competitors in the basin are also doing their fair share. In
particular, as local governments and wastewater treatment plant owners spend money on nutrient
reductions, they need to be able to tell their constituents and rate payers that others in the basin are
also doing their part to achieve the goal.

The proposed "Point Source Hierarchy" offers three levels of state/local partnership that
provide an incentive for participation in the program. It is designed to promote the voluntary,
cooperative approach for nutrient reduction and to allow substantial local latitude in achieving
nutrient reduction. Level I of the hierarchy, the voluntary, cooperative approach, is the
Commonwealth's preferred method.
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Point Source Hierarchy

LEVEL APPROACH DESCRIPTION
Enlist treatment plant owners in a voluntary,
I Voluntary cooperative nutrient reduction program including
Cooperative an owner-generated plan for selecting and
operating a nutrient reduction system for their
plant.

Direct participation through a special condition in
the discharge permit. This special condition would
II Directed call for an owner-generated plan for selecting and
Cooperative operating a nutrient reduction system for their
plant. The special condition would not specify
nutrient limits in the discharge permit.

I Regulatory Set nutrient limits in the discharge permit using as
much flexibility as regulatory process allows.

Proposed Implementation Steps. A letter from the Secretary of Natural Resources will be
sent to the chief elected governing official in each locality (copy to chief executive), or to the chief
official of the private business, outlining the importance of local initiative in the Commonwealth's
Shenandoah-Potomac Strategy and offering state technical assistance. The letter would convey our
expectations for local involvement, including participation in the Point Source Partnership
Hierarchy.

Dischargers would be invited to select their level of participation in the Strategy. The letter
would state that Virginia prefers to work at the Level I approach with local governments and
businesses. However, the choice of approach remains a local decision and the Commonwealth will
work with the discharger through the approach selected. In the case of local governments, the local
decision should be endorsed by, and communicated from, the local governing body to ensure a clear,
public understanding of the locality's commitment to participate in the Strategy.

Dischargers that request Levels I or III in the hierarchy would be asking the Commonwealth
to set forth a special condition in their discharge permit that requires development of a plan for
nutrient reduction or to set specific nutrient effluent limits.

No response to the invitation places the discharger into Level II by default. During
implementation of the Strategy, if participation at Level I or II is determined to not be succeeding,
the discharger would be moved down to a lower level in the hierarchy. Criteria will need to be
established, in consultation with stakeholders, describing an acceptable level of cooperation and
compliance with appropriate timelines by which these determinations would be made.
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VII. MEETING THE COSTS OF NUTRIENT REDUCTIONS

Review of Costs

Implementmg the Shenandoah-Potomac Tributary Strategy will result in five categories of
costs, that arise in both the public and private sectors:

« Capital costs for controls such as wastewater plant upgrades or conservation tillage
equipment.

« Annual operation and maintenance outlays for equipment, labor and materials necessary
to limit discharge. These costs might be for the use of capital equipment or annually
recurring expenses such as soil and manure testing.

« Effects on profits from practices necessary to limit discharge. For example, there may
be a reduction (or increase) in crop yields due to a nutrient control practice.

« Administrative and legal costs for dischargers to comply with a regulation or incentive
program. For example, a farm land owner may have to demonstrate that implementation
of a control practice on his land warrants cost-share funding.

» Public agency costs for education and technical assistance, to administer financial
incentives and to develop and enforce requirements for discharge reduction. These
include expenses for staff, data gathering (water quality monitoring, cost estimation,
etc.), technical and modeling analyses, and defining and enforcing program rules.

The costs for practices, as reported in the assessments, may not fully detail all the cost
categories listed above. For example, only capital costs may be included for some practices. The
regional assessment process identified the need for increased data, monitoring and modeling in order
to better judge progress, target cost-share funds and support use of nutrient trading. However,
modeling and monitoring costs are not part of the cost estimates. Also, costs for some practices
(including BNR) can be site-specific and can vary over a wide range.

The agencies developing the Strategy were well aware of these limitations and pointed them
out in the written materials. Unfortunately there are no readily available alternative estimates of
some costs. Also, the costs of point source controls can only be presented at the planning level
(accurate to within -30% to +50%), pending more detailed studies of the facilities. However, no
matter how refined the cost estimates are, they must be seen as best approximations. Experience has
shown that actual costs can differ significantly from estimates once nutrient control operations begin,
and the "cost reducing discovery process" starts.

Costs of the Shenandoah-Potomac Nutrient Reduction Strategy

The following cost figures came from the regional assessment process. In addition, costs for
measures suggested by the state to achieve the full 40% reduction goal are shown in Table 7-1.
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Table 7-1. Cost to Install Recommended Controls Beyond Current/Planned Programs

Installation Cost for Controls
Region i i i
j Sous Soures * Toul
Southern Shenandoah $5,960,000 $50,000 $6,010,000
Northern Shenandoah $2,440,000 $570,000 - $2,850,000 $3,010,000 - $5,290,000
Northern Virginia $1,530,000 $112,800,000 $114,330,000
Lower Potomac $490,000 30 $490,000
"Gap Closers" (all 4 regions) $0 $33,600,000 - $66,870,000 $33,600,000 - $66,870,000
Total $10,420,000 $147,020,000 - $182,570,000 $157,440,000 -$192,990,000

NOTE: * The figures for wastewater plant modifications are sure to be revised, and in some cases a range
is shown, because of the potential for lower estimates coming out of plant-specific BNR retrofit analyses and owner-
generated updates being prepared under the VAMWA proposal (detailed later in this section). Also, the point source
costs are dependent on the type of nutrient control technology installed, particularly when using a system designed
for seasonal operation (spring and summer) versus one intended to operate year-round. Many of the VAMWA owners
are promoting the use of seasonal BNR, at lower capital cost, anticipating that it can function throughout the year and
yield a 40% reduction of current nitrogen loads. The state has assumed that seasonal BNR would achieve a 12 mg/1
annual average nitrogen level, and to reduce the 1985 point source nitrogen load by 40% would necessitate the use
of year-round BNR or its equivalent (7 mg/l annual average nitrogen). The cost figures developed by the state reflect
the use of year-round BNR.

The estimated additional administrative costs for the agencies that would manage the
proposed nonpoint source control programs totals $320,000 per year. These costs are related
primarily to staffing needs for technical assistance and grants administration. The regional
assessments identified the need for eight additional staff, working at the local level, to function as
nutrient management specialists (agricultural and urban), farm plan writers and BMP implementation
specialists . Dispersement of funds and contract management for point source retrofit projects would
be accomplished through the existing Revolving Loan Fund program structure. Therefore, no
additional administrative costs are foreseen for this component of the Strategy.

Financial Assistance Available for Strategy Implementation

There are many ongoing programs within the Commonwealth that provide financial support
for nutrient reduction efforts, and the Strategy assumes their continued availability at current funding
levels. These programs include:

Agricultural Best Management Practice (BMP) Cost-Share Program - Virginia's Agricultural
BMP Cost-Share Program is administered by the Department of Conservation and Recreation (DCR)
to improve water quality in the state's streams and rivers and the Chesapeake Bay. The program goal
is to encourage voluntary installation of agricultural BMPs that will address nonpoint source
pollution water quality objectives. These include reducing the input of nitrogen and phosphorus to
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nutrient enriched waters, including a 40% reduction of nutrient loadings to the Bay. The cost-share
program currently supports funding for 22 separate conservation practices. Some practices are paid
at a per-acre rate for utilization while others are cost-shared on a percentage basis up to 75%, with
upper limits on the total amount a grantee can receive under the program for certain BMPs. The
program is currently funded at an annual rate of $1,048,000 and is implemented by the DCR through
Virginia's local Soil and Water Conservation Districts within the Bay watershed.

Local Tributary Strategy Support by Soil and Water Conservation Districts (SWCDs) - In each
year of the current biennium, the General Assembly has allocated $280,000 for Tributary Strategy
coordination and implementation activities conducted by SWCDs across the entire Chesapeake Bay
watershed in Virginia. Of these funds, projects in the Potomac Basin are slated to receive $95,000
this year, and $40,000 next year. The SWCDs in each Tributary basin are working together to
develop, demonstrate and promote land management techniques that are suitable for widespread
adoption.

Tax Credit for Installing Agricultural Best Management Practices (BMPs) - The 1996 General
Assembly passed legislation (Virginia Code sections 58.1-339.3 and -439.5) that provides tax credit
for BMP installation costs. The allowance goes into effect January 1, 1998, and permits an
individual or corporation involved in agricultural production for market, who has a soil conservation
plan approved by the local SWCD. to take a tax credit equal to 25% of the first $70,000 that they
spend for BMPs. Eligible practices are listed in the DCR publication, "Agricultural BMP
Implementation Manual," and include livestock and poultry waste management, soil erosion control,
nutrient and sediment filtration and detention, and nutrient management.

Chesapeake Bay License Plate Funds - The Chesapeake Bay Restoration Advisory Committee,
established by statute in 1995, is responsible for recommending projects to the General Assembly
that should receive grants for the support of specific Chesapeake Bay environmental education and
restoration projects. Funds accumulate annually from the sale of Chesapeake Bay license plates.
Sales of these plates have generated in excess of $300,000 annually. The 1996 grant awards
provided $305,917 to 32 recipients. Approximately $335,000 will be awarded to successful
applicants by the 1997 General Assembly, presumably in May 1997.

Virginia Revolving Loan Fund - Over the past 8 years, the Commonwealth has made an efficient
and effective transition from offering grants for the construction of publicly owned wastewater
treatment and conveyance systems to providing loans for these local wastewater treatment
improvements needs. Virginia has invested over $60 million, coupled with over $325 million in
federal funds, to help capitalize the Virginia "Wastewater" Revolving Loan Fund (VRLF). In its first
eight years, the VRLF program has closed 100 loans with Virginia's localities ($412.5 million), with
loans to 20 more localities currently awating approval ($62.3 million). Localities receive financial
benefits from this program in several ways, since the State's wastewater loan program: 1) absorbs
the typical up-front costs to secure and close the loan, such as the loan origination fees and service
charges; and, 2) provides the loan at low-interest rates. The VRLF's ceiling interest rate is reviewed
and maintained at one percent (1%) below the current municipal market interest rate for a 20-year
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AA rate revenue bond issue. The program also provides lower interest loans, decreasing to zero
percent (0%) based on project type and the financial impact of borrowing money on the residential
users of the system. Congress is expected to continue the revolving loan capitalization process,
providing an estimated $30 million of federal funds per year through 2002, to further capitalize the
VRLF program. The state is obligated to provide a 20% match for the federal funds received. With
approximately $25 -$30 million per year in revenue from repayments coming back to the VRLF
from existing loans, about $60 - 65 million per year should be available to support the sewer related
needs of Virginia localities through the year 2002. Once the program is fully capitalized, in 2002,
the VRLF's repayment stream to perpetuate its financing programs should continue in the
neighborhood of $45 - $50 million per year.

Virginia Coastal Resources Management Program (VCRMP) - Protection and enhancement of
coastal resources is accomplished under the VCRMP, which received federal approval tfrom the
National Oceanic and Atmospheric Administration in 1986. Virginia receives federal funds to
implement the program within the coastal zone (tidewater cities, counties, and towns and all waters
therein, out to the 3-mile territorial sea boundary) and to require that federal actions within the
coastal zone be consistent with the state's program. The VCRMP is an effective intergovernmental
partnership between state agencies and local governments, and relies on a network of state and local
laws, regulations, and policies. Support for tributary strategy development has been a VCRMP
component since 1995, when it was made a top priority for use of the program's competitive
implementation grant funds. Early in each calendar year a request for proposals is distributed to state
agencies and coastal area local governments. In 1996 the state received nearly $2.63 million in
federal funds for the VCRMP. About 30% of this amount ($677,400) was awarded under 50/50
cost-share grants to local governments and Planning District Commissions for tasks under the core
program elements, which included several projects directly related to tributary strategy development.
This funding level is expected to continue for the foreseeable future.

Chesapeake Bay Preservation Act - The Chesapeake Bay Local Assistance Department (CBLAD)
provides assistance to 84 Tidewater local governments for implementing the Chesapeake Bay
Preservation Act of 1988. Financial support is also extended to the Tidewater planning districts and
local soil and water conservation districts. CBLAD's Competitive Grants Program is the primary
basis of the agency’s financial assistance program. State grant funds are distributed to counties,
cities, towns, and planning district commissions involved with implementation of the Preservation
Act and the Chesapeake Bay Preservation Area Designation and Management Regulations. CBLAD
has strived to establish a grants program that is equitable and cost-effective while meeting local
needs directly. The grants program is designed to promote regional cooperation and broadly
applicable, innovative local approaches to protecting water quality, thereby deriving economies of
scale. Grant recipients are required to provide a 50% match. The annual funding available for the
grants program is approximately $725,000, and the average number of projects supported is about
40. The grants program emphasizes local projects that assist in program development or
implementation. While there has been consistent funding since the beginning of the program, local
funding was reduced by $20,000 last year by the General Assembly and continued support at current
levels is uncertain as localities complete adoption of local Bay Act programs.

72

R

lad



A second element of CBLAD's financial assistance program is Agricultural Water Quality Planning,
which supports local government implementation of the program’s regulatory requirements for farm
land. In the 1994-96 biennium, $375,000 per year in state funds was appropriated to Tidewater soil
and water conservation districts to develop conservation plans for agricultural activities in
Chesapeake Bay Preservation Areas. Typically, 10 to 12 district staff are supported by these funds.
This funding has remained constant and appears likely to continue at current levels.

A portion of CBLAD's annual funding to aid localities is discretionary, and supports Technical
Assistance to Localities. These funds are used for the development and distribution of educational
materials and for special projects, typically computer hardware, software, and applications. On
average, three to four projects are funded per year in this manner.

Federal 1996 Farm Bill - In addition to these state-administered programs, the 1996 Farm Bill has
provisions for funding assistance to build on the conservation gains made by landowners over the
past decade. The Bill simplifies existing programs and creates some new ones to address high
priority environmental protection goals. The new Environmental Quality Incentives Program (EQIP)
consolidates four programs into one and focuses assistance on locally-identified priority areas where
agricultural improvements will help meet water quality goals. Virginia may receive up to $1.6
million under EQIP, and it is likely that half will be dedicated to conservation associated with
livestock operations. Other elements of the Farm Bill that may offer financial relief include the
Wetlands and Conservation Reserve Programs, Farmland Protection Program, Swampbuster and
wetlands provisions modifications, and Wildlife Habitat Incentives.

The Range of Methods for Meeting the Costs

A number of funding options are available to state and local governments. These can be
broken into four main categories:

. general revenues, funds drawn from the general tax revenues of the jurisdiction,

. dedicated fees and charges, which establish a link between the revenue source and
those whose actions create the need for the expenditure or those who benefit from the
expenditure,

. voluntary programs, undertaken by individuals and groups that provide funding
on their own initiative, and

. intergovernmental transfers, where one level of government uses transfers from

another level of government to fund its program.

A variety of funding mechanisms are associated with each of these four categories. Each
funding mechanism has its own characteristics, benefits and shortcomings which must be considered
in choosing which method or methods to adopt. These include revenue generating potential, ease
and cost of administration, reliability of the source, incentive effects, the equity of who pays and the
level of the administration. Additional details on the funding options are contained in the discussion
document entitled, Financing Virginia's Tributary Strategies (VPI&SU Dept. of Agricultural and
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Applied Economics, August 1996). This document was used as the starting pbint for a series of
regional meetings held in the Shenandoah and Potomac basins to elicit opinions, preferences, and
dislikes about the options from the local government representatives and stakeholder groups.

In these meetings there was broad agreement that the state must consider whether to increase
its financial contributions to tributary strategy implementation. Frequent comments were made
about other Bay Agreement signatory states' financial commitments. Mention was also made of the
need, in some cases, for the General Assembly to grant new authorities to localities. It must be noted
that the level of participation ranged widely at the meetings, and in some cases the participants were
less willing to discuss, or rate the the merits of, the different revenue generating options.

Based on meeting discussions and results from an informal survey form, some inferences can
be made about the acceptability of revenue sources. Voluntary funding schemes and dedicated
revenues were usually favored over general revenue sources. A prevalent opinion was that the
funding sources should be selected primarily due to their relationship to the impact or beneficiary,
or the ability to create an incentive to control (or disincentive to release) nutrients. It was
acknowledged that two concems are addressed through the use of general funds: 1) "everyone pays,
everyone benefits"; and, 2) the magnitude of the costs necessitates a financing option that has a high
revenue generating potential.

On the issue of funding sources, discussions were characterized by the following concerns:

. Stakeholders had different perceptions about the equity of different tax and fee
systems. Many were more inclined to have the beneficiary pay while others felt the
dischargers should pay the most. For those favoring a discharger-pays approach, no
consensus emerged on which dischargers should pay. Still others felt that the whole
population benefits and that equity demanded a broad based revenue source or the
combination of many sources, with each imposing a limited burden.

. Some stakeholders expressed uncertainty about the benefits to be achieved with the
new funds. They were not willing to commit to a funding strategy until it was more
clear what the water quality benefits would be.

. The practicality of gaining political support for different revenue generating efforts
was noted and was offered as a consideration in selecting a source.

Perhaps the overriding concern expressed was that it was not possible to select a funding
source without having a better idea of how the funds could be spent and who would make spending
decisions. As ong participant expressed: to ask stakeholders how to raise funds without their
knowing how the funds would be used was "putting the cart before the horse". Specifically, there
were concems about inadequate answers to the following questions:

. What are the allowable uses for the funds in implementing the Strategy (i.e., who
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would get the funds, what uses would be eligible, etc.)?

. What assurances were there that the funds collected would be used for water quality
programs (i.e., would there be a trust fund or some similar institution)?

. Who (what institutions) would administer the trust fund and what rules would be
applied to set funding priorities?

Financing Recommendations from Local Officials and Stakeholders

In the final analysis of meeting discussions and survey responses, the greatest preference
was expressed for intergovernmental transfer of funds, earmarked for specific purposes such as
point source retrofits or BMP installation. The assessments done in the predominantly rural or
agricultural regions identified nonpoint source controls that could be enhanced and expanded, but
the load reductions to be achieved are dependent on increased BMP cost-share support (i.¢., total
amount available, percentage awarded, and raising or eliminating caps). In the urbanized regions,
and areas with significant point source discharges, a financing option frequently mentioned was the
July 1996 draft position paper from the Virginia Association of Municipal Wastewater Agencies
(VAMWA). This paper is now an official VAMWA position (dated October 3, 1996), and through
this position, VAMWA seeks several commitments from the Commonwealth, most notably:

. At least 50% grant funding for systems that remove nutrients. The paper recommends that
the General Assembly create a joint study committee to identify new sources of funding for
the grant program.

. Implementation through agreement, not by permit.

. Future "cap” controls (to maintain the cap nutrient level after the 40% reduction goal is
reached) based on equity and sound science.

Under the VAMWA proposal, the Commonwealth's potential obligation to fund the
1nstallat10n of the recommended strategy controls is approximately $82 - $99 million, based on a
cost-share allowance as requested by local officials of 50% for point source retrofits ($74-$91
million) and 75% for nonpoint source controls ($8 million). The local share to finance the strategy
recommendations is about $76 - $94 million. Ranges are shown because estimates for the capital
cost of individual point source retrofits are being revised by facility owners, and could possibly
lower the total figure.

Schedule of Implementation

The time needed to fully implement the recommended nutrient reduction controls is largely
dependent on the timing and availability of local and state financing. The schedule will also be
influenced by the time needed to plan, design, and construct point source retrofits.

For example, assuming a five year funding program, and assuming the Commonwealth
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proceeds with a cost-share program as requested by the local governments and stakeholders, the
annual financing need is as follows:

State funding: about $16 - $20 million/year
Local funding: about $15 - $19 million/year.

Under this financing schedule, some point source owners may not receive funding until the
fifth year, and once their projects are initiated a construction term of about four years is common.
This aspect of the schedule might be shortened if allowances are made under any cost-share program
to reimburse eligible expenditures made prior to the award of a grant, thus allowing plant owners
to begin their retrofitting projects sooner.

Based upon the funding approach outlined above, the time needed to put into place all of the
strategy's recommended nutrient controls is anticipated to range from 5 to 9 years.

Continued Consideration of Cost Saving Measures
Nutrient Allowance Trading

The regional approach to assessing available nutrient reduction options assisted participants
in the process to focus on local issues and needs in the determination of appropriate practices.
However, the practices identified regionally were not necessarily the most cost effective suite of
practices for meeting the 40% nutrient reduction goal across the entire basin. A nutrient trading
system could be an effective way to maintain the integrity of the regional approach, while allowing
certain nutrient sources to consider cost saving approaches in other regions, or from other types of
nutrient sources. In four meetings held in the Shenandoah and Potomac basins, many participants
felt that establishment of a nutrient allowance trading program would be a way to strengthen and
reinforce incentives and also create a way to manage future loads under a cap.

A nutrient allowance trading system creates pollution reduction incentives by granting
nutrient dischargers the flexibility to search for lower cost options to achieve required levels of
nutrient reductions. Through this type of system, nutrient dischargers (for which nutrient controls
would be more expensive) can avoid higher costs of installing on-site nutrient controls. These
dischargers would purchase credits, or allowances, from other nutrient sources that can achieve
nutrient reductions less expensively. These allowances specify the quantity of nutrients that the
“seller” source (for which nutrient controls would be cheaper) has to achieve; and these reductions
are then credited against the level of nutrient reductions required of the “buyer” source. The decision
to trade is voluntary and sources engage in trade only if both are better off following the trade.

Nutrient trading has been tested in North Carolina, where a nutrient allowance trading system
was established as part of a plan to improve water quality in the Tar-Pamlico Basin. In 1991, an
association of 12 WWTP (wastewater treatment plants) and 1 industrial firm accepted a cap on their
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total, joint discharge of nitrogen and phosphorus. Between 1991 and 1996, the size of the cap was
reduced to the current level of 405,000 kg/yr. The association allocates responsibility for meeting
the cap by assigning nutrient credits to its members. One credit allows the holder to emit one
kilogram of nutrients. In event that the total cap is exceeded, the association agreed to pay a $29
discharge fee for every excess kg. To date the program has been successful. While the North
Carolina Department of Environmental Management oversees program implementation, the program
is administered by the association of dischargers outside the conventional permitting system.
Association members are taking advantage of the flexibility that allows them to channel dollars to
the source that can achieve greatest nutrient reduction for the least cost. Consequently, total nutrient
control costs are less than half of the original estimates.

A type of water quality trading is already occurring in Virginia. Recently, CBLAD approved
a phosphorus trading system developed by the City of Williamsburg. Developers face a requirement
to manage stormwater runoff from a development site. Williamsburg plans to construct regional
stormwater management facilities in developing areas in order to control phosphorus runoff. The
phosphorus reduction “credits” from these facilities will then be offered for sale to developers. The
developer has the option of either purchasing the required removal requirements from the city’s
regional bank or providing equivalent control on-site. The plan is expected to generate the greatest
cost-savings for small developments where on-site treatment tends to be very expensive.

These two examples demonstrate how a trading system can be tailored to meet unique local
water quality and policy circumstances. Progress toward nutrient allowance trading implementation,
however, require certain basic elements, including the establishment of a cap or limitation on
discharges, and a system in which sources can trade nutrient discharge responsibility. Appendix A
includes a more detailed description of the conditions for establishing a nutrient allowance trading
system,

Innovations and Future Technology Advances

As implementation of the Shenandoah-Potomac Strategy proceeds as a result of any action
taken by the General Assembly, future advances in technology or innovations in program design may
provide improved efficiencies and/or lower costs for nutrient controls. During this implementation
period, the Commonwealth’s agencies will consider any and all such advances and innovations to
ensure that the 40% nutrient reduction goal is achieved as cost effectively as possible. Citizens,
stakeholders and local officials throughout the Shenandoah and Potomac River basins are
encouraged to continue searching for improved ways to reduce nutrient loads and to revise the types
of practices that have been identified through the assessment process.
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GLOSSARY

Animal Confinement Runoff Management: This best management practice includes the use of
roof runoff control, diversions, grass filters, etc. to reduce nutrient loss from water flowing
through animal confinement operations.

Anoxia: The absense of oxygen within an ecosystem. Within the context of the Chesapeake
Bay Program, it is when oxygen is measured at a concentration level of zero miligrams per liter

(0 mg/l).

Benthic Communities: Organisms such as worms, insects, and some shellfish that live within
and at the surface of the sediment at the bottom of the river. The ecological role of these
organisms is complex and important. It includes controlling the degradation and processing of
living and dead organic material in the sediment and serving as an essential link in the "food
web" which supports higher levels of life.

Best Management Practice (BMP): A practice or combination of practices that are determined
to be the most effective and practical (including technological, economic, and institutional
considerations) means of controlling point and nonpoint pollutant levels compatible with
environmental quality goals.

Biological Nutrient Removal (BNR): A modified form of activated sludge wastewater
treatment that enhances phosphorus and nitrogen removal by microbial organisms instead of
traditional chemical addition systems. For the purpose of this discussion paper, BNR is
described as a "3-stage system," using a sequence of anaerobic-anoxic-aerobic reactor basins.
Increased phosphorus removal is accomplished by creating environmental conditions that
encourage the biomass to accumulate increased quantities of phosphorus, which are then settled
and removed in the waste sludge. Nitrogen removal occurs because nitrate-nitrogen contained in
the recycle stream is converted to nitrogen gas in this process and released to the atmosphere.

Biomass: The total mass of living matter within a given volume of an environment.
Chlorophyll: A compound present in all green plants used for the conversion of sunlight into
useful biochemical energy. Chlorophyll is often used to measure the amount of phytoplankton

biomass in water. Excess amounts of chlorophyll indicate high amounts of phytoplankton.

Conservation Tillage: Any tillage or planting system that leaves at least 30% of the soil surface
covered with crop residue after planting. Examples are no-till, ridge tillage, strip tillage, etc.

Controllable Nutrient Load: It represents the portion of the total nutrient loads caused by
human activities rather than those loads attributable to natural processes.
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Conventional Tillage: Complete inversion of the soil incorporating all residues with a
moldboard plow, or any practice that leaves less than 30% residue on the soil surface.

Cover Crops: Crops, such as rye, wheat or barley, that are planted without fertilizer in the early
fall in order to trap leftover nitrogen so it will not leach into the soil and groundwater. These
crops also reduces winter time erosion of the soil.

Dissolved Oxygen: An essential nutrient for the growth of living organisms. Oxygen becomes
dissolved into water through diffusion from the atmosphere or surface agitation (i.e., waves). In
bottom waters farthest away from the surface, dissolved oxygen can be consumed by aquatic
organisms at a faster rate than it is supplied. This can lead to hypoxia (0xygen concentration
levels less than 2 mg/1) or anoxia (0 mg/l). Hypoxic or anoxic conditions lead to the death of
aquatic organisms and/or the loss of useful habitat.

Erosion & Sediment Control Measures: The use of various best management practices such as
silt fences, sediment basins, check dams, diversions, etc. to reduce sediment and nutrient runoff
during construction activities associated with land development.

Eutrophication: A natural process of "aging" of water bodies caused by increasing nutrient
availability and cycling. This process is greatly accelerated by anthropogenic (i.e., human
caused) inputs of nutrients. When abnormally accelerated, negative ecological impacts such as
anoxia and instabilities in biological communities occur. Ecological measurements to track
impacts of eutrophication include measurements of nutrient concentrations, water clarity,
dissolved oxygen and those biological communities most directly linked to nutrient enrichment
impacts (e.g., benthic, phytoplankton, zooplankton).

Farm Plans (also known as Seil and Water Quality Conservation Plans): For the purposes
of the Chesapeake Bay watershed model, a resource management system for a farm consisting of
soil conservation erosion controls for cropland. These controls may include contour farming,
strip-cropping, terraces, cover crops, grassed waterways, filter strips, diversions, and sediment-
retention or water-control structures. Farm plans do not include conservation tillage or nutrient
management which are covered in other Chesapeake Bay Watershed Model BMP categories.

Fertilizer: Any organic or inorganic material, natural or synthetic in origin, that is added to a
soil to supply elements essential to plant growth. This includes commercial compounds, manure,
and sewage sludge.

Forested and/or Grassed Buffers: Vegetative buffers, typically 50 to 150 feet wide, that are
established adjacent to streams and other receiving waters to filter runoff of sediment and
nutrients from adjacent land uses.

Forest Harvesting BMPs: The use of erosion & sediment control measures to prevent sediment
and nutrient runoff from leaving the immediate area of a forest harvesting activity.
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Highly Erodible Land: For the purpose of the Chesapeake Bay Watershed Model, all cropland

having an erosion index of greater than eight as reported to the Chesapeake Bay Program Office
by the Soil Conservation Service.

Livestock Waste Management: Through the use of storage structures or lagoons to store
animal waste, the waste can later be used as a fertilizer source in crop production. This process
reduces nutrient loads that would otherwise enter the landscape without an opportunity for
further and more efficient plant uptake of the nutrient source.

Limiting Nutrient: The specific nutrient (usually nitrogen or phosphorous in aquatic systems)
which controls the rate of phytoplankton growth due to a decreased concentration relative to
plant needs and in reference to other nutrients present.

Limits of Technology (LOT): Regarding point source phosphorus removal, LOT usually
consists of very elaborate chemical addition and filtering systems placed after secondary
wastewater treatment. For point source nitrogen removal, LOT may consist of breakpoint
chlorination or a "5-stage" BNR system, using a sequence of anaerobic-dual anoxic-dual aerobic
reactor basins. LOT systems are expensive to construct, operate, and maintain. LOT is capable
of achieving very low levels of nutrients in effluent, with monthly averages on the order of 3
mg/] total nitrogen, and 0.075 mg/1 total phosphorus. In terms of nonpoint sources, LOT
consists of 100% implementation of BMP practices on agricultural, urban and forest lands.

Nitrification: The biochemical oxidation of, or any other natural or artificial process of
converting, the ammonium form of nitrogen to its nitrate form.

Nitrogen: An essential nutrient for the growth of living organisms. It is found throughout the
environment in particulate and dissolved forms in both living and non-living compounds. It will
readily remain in a dissolved form, and, therefore, anthropogenic inputs of this nutrient often
occur through groundwater pathways as a result of excess nutrient application. Its main
biochemical function is in the formation of amino acids which are the main building blocks for
the formation of living biomass.

Nonpoint Source (NPS) Pollution: Diffused pollutants that are washed off the land during the
natural process of rainwater flowing accross the land to rivers, lakes, oceans and other water
bodies.

Nutrients: Elements or compounds, such as carbon, nitrogen, phosphorous, essential as raw
material for the growth and development of plants and animals.

Nutrient Enriched Waters: Surface waters of the Commonwealth, identified by the Water
Quality Standards (VR 680-21-07.3), that exhibit the undesirable impacts of excessive inputs of
phosphorus and nitrogen. Designations are made by the State Water Control Board based upon
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an evaluation of historical water quality data for one or more of the following indicators of
nutrient enrichment: chlorophyll levels; dissoived oxygen fluctuations; and concentrations of
total phosphorus. In Virginia, the main Bay and all its tidal tributaries are "nutrient enriched
waters."

Nutrient Management: A management practice which provides recommendations on optimum .
nutrient application rates, nutrient application times, and nutrient application methods based on
soil and manure analysis results and expected crop yields.

Nutrient Management Plans: A written, site-specific plan indicating how the major plant
nutrients (nitrogen, phosphorous, and potassium) are to be managed annually for expected crop
production. Nutrient management plans also account for desired crop yields, existing nutrient
levels in the soil, application of additional nutrients to maintain optimum soil levels of any
particular nutrient, farming practices, and impacts to surface and ground waters.

Pasture: Grazing lands planted primarily with introduced or domesticated native forage species
that receive periodic renovation and/or cultural treatments such as tillage, fertilization, mowing,
weed control, and irrigation. These lands are not in rotation with crops.

Phosphorus: An essential nutrient for the growth of living organisms. [t is found throughout
the environment in particulate and dissolved forms in both living and non-living compounds. It
will readily adsorb to sediments, and therefore anthropogenic input of this nutrient often occurs
though sediment runoff from agricultural activities or bank erosion. Its main biochemical
function is in the formation of ATP (Adenosine TriPhosphate), a form of energy storage for v
cellular metabolism.

(o

Phytoplankton Communities: Small plants, often called "algae," growing within the water
column. Phytoplankton produce much of the organic material for the "food web" of the
Chesapeake Bay. Changes in the structure and productivity of the phytoplankton community can
be caused by eutrophication and can create imbalances in the ecology of aquatic ecosystems.

Point Source (PS) Pollution: Discharges of treated or untreated effluent from industries,
wastewater treatment plants and other sources that can traced back to a single point of discharge.

Point Source Policy for Nutrient Enriched Waters (Point Source Policy): This policy (VR
680-14-02: effective 5/25/88) adopted by the State Water Control Board, provides for the control
of discharges of nutrients from point sources affecting designated "nutrient enriched waters." It
imposes a monthly average total phosphorus effluent limitation, on plants permitted to discharge
1 million gallons per day or more, of 2 milligrams per liter (mg/1). New source dischargers of
50,000 gallons per day or greater (including expansion of existing plants) are required to meet
the same limitation.

i 4
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Potomac Embayment Standards: The monthly average standards of quality for all sewage
treatment plant effluents discharging into Virginia's Potomac Embayments from Jones Point
(Hunting Creek) to the Route 301 bridge, and for expansions of existing plants discharging into
the non-tidal tributaries of these embayments. These standards are as follows: BOD < 3 mg/1;
unoxidized nitrogen < 1 mg/l from April 1 - October 31; total phosphorus ~ 0.2 mg/1; total
nitrogen < 1 mg/1 (when technology is available). These standards are undergoing review by
the State as a result of enhanced modeling in the area and a petition made to the State Water
Control Board by several of the affected localities.

Poultry Waste Management: This measure uses storage sheds in a poultry production
operation to stockpile poultry litter from partial cleanouts required after each flock of birds is
removed.

Retirement of Highly Erodible Land: Highly erodible lands are taken out of crop production
and/or grazing and planted with a permanent vegetative cover such as grasses, shrubs and/or
trees. This practice stabilizes the soil and reduces the movement of sediment and nutrients from
the land.

Septic System Management: Septic system management includes three specific practices to
reduce nutrient losses from septic systems. These are regular pumping of the system, installation
of nitrogen removing (i.e., denitrification) components, and bypassing a septic system by
connecting to a sanitary sewer. Currently, regular pumping of septic systems is the only practice
in widespread use.

Shoreline Erosion Control: This control measure uses structural (e.g., niprap, revetments, etc).
and/or nonstructural (e.g., marsh grass, vegetative buffers, etc.) components to reduce the direct
loss of sediment into tidal waters.

Significant Point Sources: Refers to the plants included in the 1985 baseline point source
nutrient loading estimate. These are publicly owned treatment works above the fall line with a
design capacity of 0.5 million gallons per day (MGD) or greater and all publicly owned treatment
facilities below the fall line, regardless of design capacity. Industrial plants with either nitrogen
or phosphorus loads equal to or greater than the load from a 0.5 MGD treatment facility are also
included in the loading estimate.

Stream Protection from Livestock: This measure requires excluding livestock from streams
using fencing or other devices and providing remote watering facilities and stream crossings.

Soil and Water Quality Conservation Plans: See definition under Farm Plans.
Submerged Aquatic Vegetation (SAV): Large aquatic plants that grow permanently
underwater or are exposed only at low tide. They provide food for waterfowl, sediment

stabilization and shoreline erosion control, and serve as critical habitat areas for both juvenile
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and adult forms of many aquatic animals. A baywide reduction in SAV during the 1970s waé',
one of the major indicators of degradation which spurred implementation of the interstate
Chesapeake Bay Program. )

Urban Nutrient Management: Reductions under urban nutrient management are dependent on
efficiency of educational efforts to modify lawn fertilizer use by homeowners and others.

Urban BMP Retrofits: Modifying existing stormwater management facilities to enhance water
quality and/or retrofitting stormwater drainage systems to add water quality components in
already developed areas to slow runoff, remove sediment and nutrients, and provide a basis for
restoring eroded stream channels.

Water Clarity: An ecological measure of the health of aquatic ecosystems, water clarity is a
measure of light availability in the water column. Reduced water clarity can be caused by
increases in phytoplankton or suspended sediments. Water clarity is the primary ecological
factor controlling the growth of submerged aquatic vegetation (SAV) in the Chesapeake Bay and
its tributaries.

Watershed: A drainage area or basin in which all land and water areas drain or flow toward a
central collector such as a stream, river, or lake at a lower elevation.

Zooplankton Communities: Small (generally < Imm in size) animals growing within the water
column. Most remain as small organisms throughout their whole life cycle, while others
represent very young stages of organisms which grow into much larger adults (e.g., fish eggs and
crab larvae). A major ecological function of zooplankton 1s in linking the production of
phytoplankton and bacteria into higher levels of the food web. The zooplankton community
forms the bulk of the diet for most larval and juvenile fishes, crabs and shellfish. Because of the
short life cycle of these animals, they respond quickly to environmental conditions and are good
indicators of both short term and long term conditions.
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